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REPORT  OF  THE  SECRETARY  OF  THE  BOARD. 


7b  His  ExcdUnoy  Leon  Abbett : 

Governor — I  have  the  honor,  on  behalf  of  the  State  Board  of 
Healthy  to  present  to  your  Excellency  and  through  you  to  the  L^s- 
latare  of  the  State,  this  its  tenth  report. 

Daring  the  decade  which  has  now  nearly  passed  since  this  Board 
was  established,  the  progress  of  sanitary  science  and  art  has  been 
among  the  most  important  and  notable  achievements  of  the  age. 

The  practitioners  of  the  healing  art  have  not  only  recognized  it  as 
essential  to  their  calling,  but  have  interwoven  many  of  its  principles 
oot  less  with  the  treatment  of  disease  than  with  its  prevention. 

Its  outlook  is  even  iu  advance  of  this,  so  that  Prof.  Robert  Koch, 
in  his  recent  opening  address  before  the  University  of  Berlin,  said : 
'^  Hithertofore,  gentlemen,  you  have  been  taught  how  to  endeavor 
to  care  disease ;  henceforth  you  will  be  taught  how  to  succeed  in 
preventing  disease."  While  this  does  not  mean  that  disease  will 
ever  cease  from  the  earth,  it  does  mean  that  the  causes  of  very  many 
diseases  are  within  the  range  and  the  duty  of  our  control.  It  does 
mean  that  the  occassional  infection  need  not  become  epidemic,  and 
that  the  fatality  of  individual  cases  can  be  greatly  diminished. 

This  interest  has  not  been  confined  to  any  one  calling.  We  no 
longer  need  point  to  Kingsly  and  Farrar  among  the  clergy,  to  Lord 
Derby  and  Disraeli  among  statesmen,  to  Rawlinson  and  Denton 
among  engineers,  to  Angus  Smith  and  Frankland  among  chemists,  to 
Qu6telet  and  Farr  among  statisticians,  as  those  who  in  their  respective 
callings  could  be  singled  out  for  their  perception  of  the  necessity  of  a 
consideration  of  this  subject. 

Every  science,  every  art  and  almost  every  calling  have  come  to 
express  their  interest  and  to  contribute  from  their  stores  to  its  essen- 
tial prepress. 

It  is  no  longer  patronized  as  a  philanthropy,  but  pursued  as  a 
political  economy.     Labor  has  no  more  earnest  plea  for  its  defense 
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and  life,  no  more  inalienable  right  for  its  preservation.  However 
defieient  the  practice  of  the  art  of  prevention  may  be,  the  sentiment 
of  society  responds  to  the  recent  declaration  of  a  distinguished  civil- 
ian: *'  In  the  world  there  is  no  value  but  human  life,  and  human  life 
has  the  greatest  value  when  healthy  and  moral.'*  To  the  apprecia* 
tion,  conservation  and  preservation  of  this  life,  patriotism  and  citizen- 
ship may  well  turn  their  energies. 

At  the  September  meeting  of  the  Sanitary  Congress  of  Great  Brit&in, 
Sir  Spencer  Wells  spoke  thus  of  the  national  and  economic  view  of 
sanitary  progress : 

**  When  we  speak  of  the  prolongation  of  life^  we  think  chiefly  of 
the  advantage  to  individuals,  their  better  health  and  their  augmented 
power  of  enjoyment.  This  is  a  great  deal  But  it  means  more  for 
the  State,  It  may  sound  well  to  declaim  against  the  money  view  of 
the  subject  as  low  and  sordid,  but  it  is  not  to  be  overlooked  when  we 
are  apportioning  merit  for  work  done,  A  donation  to  the  community 
of  two  or  three  millions  would  be  looked  upon  as  an  extravagance. 
But  what  is  the  fact?  During  the  forty-nine  years  that  registration 
has  been  in  force,  and  sanitary  reforms  have  advanced  with  its  annually 
increased  information^  about  eight  millions  of  people  have  been  added 
to  the  population  of  the  United  Kingdom.  We  may  fairly  credit  our 
reforms  with  a  large  proportion  of  this  increase  in  numbers,  and  con- 
sequently of  their  money  value.  The  result  on  human  happiness  ia 
not  a  matter  of  calculation,  but  a  future  industrial  census  will  show 
in  a  very  definite  shape  the  effect  of  sanitation  in  raising  the  economic 
value  of  the  population.  We  cannot  be  far  wrong  if  we  put  the 
average  duration  of  human  life  in  Great  Britain  half  a  century  ago 
at  about  thirty  years ;  now,  according  to  the  healthy  life-table,  it  is 
forty-nine  years.  The  population,  in  less  than  fifty  years,  increased, 
aa  1  have  said,  by  some  eight  millions.  Each  individual  of  these 
millions  was  worth  to  the  State,  as  is  calculated,  about  j£160.  Say 
that  only  two  millions  out  of  the  eight  millions  of  increased  numbers 
were  the  fruit  of  sanitary  and  medical  work,  their  economical  value 
was  at  least  £300,000,000,  and  that  a  clear  gain.  To  this  we  must 
add  that  the  productive  powers  of  the  population  depend  on  labor, 
and  that  labor  depends  upon  health.  Let  jnickuess  come,  men  are  dis- 
abled,  their  labor  ceases,  and  the  produce  of  lalxir  is  lost.  Formerly 
it  was  calculated  that  a  twenty-third  part  of  the  population  was  con- 
stantly sick,  and  the  products  of  all  that  lalior  for  the  time  necessarily 
withdrawn.  A  great  deal^of  this  sickness  has  been  altogether  pre- 
vented, and  the  duration  of  that  which  comes  in  spite  of  sanitation  is 
lessened.     Happily  did  Richardson  gi%^e  form  and  expression  to  the 

firoverb,  ^  National  health  is  national  wealth  !  ^  and  well  may  Froude 
bllow  with  his  paraphrase,  ^  The  Commojiwealth  is  the  common  hecdtk^ 
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Ifce  comtnoa  wdbess/  and  add^  *  No  nation  can  prosper  long  which 
attaches  to  ita  weaUh  any  other  meaning.' " 

From  an  efficient  care  of  the  pnblic  health  many  practical  results 
h^ve  already  resulted.  In  those  conatries  where  there  has  been  the 
greatest  perfection  of  service,  health  legislation  and  health  administra- 
tioo  have  commanded  the  common  approval  of  the  people.  Statistica 
like  tboee  of  England  show  a  notable  and  sustained  decrease  of 
death-rate  through  the  three  last  decades,  especially  in  the  com- 
amnicable  diseases.  In  our  own  State,  so  far  as  the  record  has  been 
nfe  for  deduction,  the  general  results  are  encouraging.  Especially 
are  they  so  in  those  localities  in  which  the  sanitary  admiDistration 
has  been  most  thorough  and  progressive.  Even  if  there  had  been  no 
dimiDation  of  the  death-rate  there  \sy  some  occasion  for  encouragement. 
As  the  struggle  for  existence  is  constantly  becoming  more  severe ;  the 
peaple  more  rapidly  crowding  from  the  rural  districts  into  compact 
cttaea;  the  proportion  of  indoor  industries  multiplying,  the  stress  and 
the  strain  of  conditions  teuds  greatly  to  increase  the  invalidity  and 
mortality  of  the  people.  Devotion  not  only  to  the  theories  but  to 
the  exact  business-like  details  of,  and  enforcement  of,  sanitation  haa 
become  a  part  of  the  law  of  self-preservation  and  of  preparation  for 
mtioiial  perpetuity.  If  we  can  only  succeed  in  preserving  the  former 
average  of  health  and  life  we  will  at  least  have  provided  some  barri- 
cfB  against  that  devitalization  which  tend  to  oonsign  so  many  to  an 
iavalid  deiDcndence  or  an  untimely  death. 

The  returns  of  mortality  for  the  year  ending  July  1st,  1886,  show 
and  improved  condition  of  the  public  health,  The  detailed  tables 
which  accompany  this  report,  as  a  part  of  the  report  on  vital  etatis- 
ticSy  will  enable  health  officers  to  compare  the  various  localities  as 
alao  to  note  the  comparitive  prevalence  of  special  diseases.  As  rural'I 
dietricta  are  compared  with  cities,  and  as  diSerent  cities  or  different 
parts  of  the  same  city  are  compared  with  each  other,  it  is  found  that 
the  prevalence  of  sickneas  and  the  o<x?urrenoe  of  deaths  at  many  of 
the  age  periods  at  which  they  occur  might  easily  have  been  prevented. 
£rcrjr  inoreaae  in  aocuraqr  of  observation  and  iu  the  application  of 
amiierioal  tests  still  more  substantiates  the  relation  which  is  claimed 
to  exiat  between  insanitary  conditions  and  disease. 

It  is  not  unfrequently  that  the  sanitarian  of  the  present  day  is  met 
with  the  recital  of  cases  or  instances  where  persons  have  lived  for 
years  amid  filth  or  engaged  in  occupations  involving  constant  exposure 
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to  bad  air  or  to  the  necessity  of  iisiug  fotil  water,  and  yet  have  main- 
tained a  good  degree  of  health.  The  careless  observer  makes  a  hasty 
generalization  and  concludes  that  after  all  filth  is  not  so  bad  as  sotne 
think,  and  that  the  relations  between  sickness  and  fonl  air,  foul  water 
and  foul  food  is  partly  imaginary.  It  is  no  donbt  true  that  the 
resistful  power  of  some  persons  is  far  greater  than  that  of  others,  and 
that  a  degree  of  toleration  in  often  established  which  renders  some 
persons  comparatively  unsusceptible  after  acclimation.  But  the  care- 
ful observer  or  inquirer  does  not  fail  to  remember  that  such  an  argu- 
ment is  inconclusive  unless  it  is  shown  that  the  exposure  or  occupation 
has  also  agreed  with  the  great  majority  of  those  who  have  engaged 
in  it,  and  that  the  life  history  of  at  least  a  thousand  persons  must  be 
followed  out  if  we  would  know  the  actual  law  of  results.  The 
natural  vigor  of  the  person,  the  modes  of  inurement,  the  habit  of 
adjustment  to  the  work,  the  length  of  working  years,  the  effect  upon 
offspring  and  various  other  items  must  be  thought  of,  in  making  up 
the  decision  eis  to  the  genenil  effects.  There  can  l>e  found  cutlers, 
potters,  operatives  in  cotton  and  wool  who  have  lived  to  be  old,  but 
this  does  not  prove  the  sauitaiy  value  or  harmlessness  of  the  dust 
arising  from  these  industries.  Often  the  men  themselves  will  tell 
you  that  they  suffer  no  serious  harm.  But  whenever  systematic 
iBvestigation  han  been  made  the  life  and  sickness  tables  have  io  the 
aggregate  told  the  serious  results. 

'^Only  very  strong,  or  more  accurately  insusceptible,  persons  could 
engage  in  such  avocations  with  impunity,  and  having  been  habitually 
exposed  to  the  elfluvia  for  some  time,  they  would  naturally  become,  as 
it  were,  inured  to  the  contact  with  filth.  It  is  therefore  not  in  the 
least  degree  surprising  to  be  told  that  some  sewermen  even  show  mar- 
velous health  and  activity.  The  strangeness  of  the  story  would  come 
out  if  the  facte  lay  the  other  way.  Let  no  mistake,  however,  be  made 
as  to  the  moral*  Arsenic  is  not  the  lass  an  active  poison,  working 
death  with  certainty,  because  there  are  arsenic  eaters  who  thrive  and 
grow  fat  on  what  killR  men  not  habituated  to  its  use.  If  the  whole 
population  lived  in  the  sewers,  the  mortality  would  be  considei^ble, 
because  the  weakly  and  susceptible  would  be  killed  off  with  great 
celerity,  but  the  survivors  would  be  extremely  unlikely  to  suffer  from 
either  typhoid  fever  or  diphtheria." 


The  experienced  and  fully-informed  mind  reflects  that  observations 
may  not  have  been  sufficiently  extensive  or  not  sufficiently  extended  as 
to  time ;  that  as  vital  rpiestions  involve  many  factors  some  may  have 
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been  overlooked  or  not  daly  considered ;  that  an  important  element 
may  be  recognizable  by  conseqaences  that  appear  at  a  remote  date ; 
that  the  results  of  evil  practices  may  be  foand  nearer  the  end  of  life, 
or  that  children  bom  of  those  living  in  such  unfortunate  circumstances 
thence  inherit  a  feebler  organization  and  low  vitality.  All  statistics 
and  classified  observations  confirm  what  nature  seems  to  teach,  that 
mankind  is  best  off  with  pure  air,  pure  water,  good  food  and  cleanly 
surroundings.  The  notice  taken  of  the  exceptions  shows  that  the 
unexpected  or  the  unnatural  has  happened  and  comparisons  of  these 
eonfinn  the  rule. 

SEWAGE  DISPOSAL. 

For  the  year  past  no  subject  has  more  earnestly  engaged  the  atten- 
tion of  our  cities  and  larger  towns  than  that  of  the  disposal  of  sewer- 
age. For  a  long  time  many  of  the  citizens  of  Trenton  have  felt  the 
need  of  an  enlarged  and  consistent  system  by  which  its  rapidly-grow- 
ing population  could  be  afforded  facilities  for  the  removal  of  all 
fouled  liquids.  Here  and  there  short  sewers  are  to  be  found,  but 
most  of  the  householders  have  been  compelled  to  depend  upon  cess- 
pools. Every  year  since  the  securement  of  an  abundant  and  excellent 
water-supply  has  but  increased  the  demand  for  some  better  method  of 
riddance  than  that  of  soil-soakage  and  that  occasional  emptying  of 
cesspools  which  approaching  overflow  forces.  The  city  has  had  a 
well-devised  plan  furnished  by  Rudolph  Hering,  and,  with  tardy  en- 
deavor and  some  complications,  is  endeavoring  to  enter  upon  a  system- 
atic plan  for  the  construction  of  a  main  sewer,  which  will  prepare 
the  way  for  a  complete  sewerage  of  the  entire  city.  It  is  always  to 
be  remembered  that  sewers,  by  the  line  of  opening  they  make  through 
the  streets,  as  well  as  by  the  amount  of  liquids  they  remove,  do  much 
to  dry  the  soil,  and  so  are  of  great  advantage  for  drainage  as  well  as 
for  sewerage.  " 

Atlantic  City  has  extended  its  sewer  system  through  all  its  principal 
streets.  The  sewage  is  brought  to  a  central  point,  from  which  it  Is 
daily  pumped,  while  fresh,  to  what  are  called  filtering  beds  on  a 
meadow  just  in  the  rear  of  the  city.  Too  much  cannot  be  said  in 
praise  of  the  energy  with  which  a  few  of  the  citizens  have  pushed 
forward  the  enterprise  and  have  thus  rid  this  growing  center  of  the 
cart  and  cesspool  nuisance,  which  once  threatened  its  health  and  its 
fair  fame.     We  trust  and  believe  that  the  same  spirit  of  enterprise 
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will  not  permit  the  miserable  apologies  for  filter  beds  which  were 
started  io  the  rear  of  the  town  to  remain  in  their  present  locality,  or 
indeed  any  where,  to  be  paased  off  as  filtering  or  precipitating  works  I 
in  any  modern  sense  of  the  terms.     We  are  glad  to  know  that  the-^ 
city  has  it  id  its  power  to  control  the  locality  of  the  final  filtering  and 
precipitating  tanks.     We  also  insist  that  the  most  careful  expert  over- 
sight shall  be  exercised  over  the  works,  both  as  to  the  mode  of  pre- 
cipitation and  the  effluent.     Having  introduced  an  excellent  water- 
supply  and  having  made  a  liberal  outlay  for  a  sewer  system  which 
can  be  made  very  efficient,  it  only  remains  that  by  constant  vigilance 
there  shall  be  secured  to  the  thousands  that  tarry  both  summer  and 
winter  at  this  resort  the  healthful  attractions  of  which  the  city  and 
the  State  are  so  proud.     A  list  should  be  furnished  each  year  of  those 
who  avail  themselves  of  the  water-supply  and  of  the  sewage  removal, 
80  that  straogera  aud  citizens  may  avoid  the  localities  which  still  insist  j 
upon  cesspools  and  middens  and  furnish  drinking-water  from  surface' 
wells  in  the  soil. 

The  city  of  Orange,  under  the  direction  of  Messrs,  Bassett  and 
Hering,  is  executing  a  most  important  sewage  system.  The  method 
of  removal  and  precipitation  adopted  is  in  accord  with  the  advanced 
views  that  now  obtain  as  to  the  feasibility  of  clarifying  the  sewage  so- 
as  to  furnish  an  effluent  which  may  go  into  the  streams.  The  wori 
will  be  found  worthy  of  a  visit  by  all  who  are  interested  io  the  newer  1 
methods  of  sewage  disposal. 

Ijong  Branch  City,  after  many  tribulations,  has  at  last  entered  upon 
a  well-devised  system  of  sanitary  improvement.  We  have  carefully 
examined  the  works  during  the  process  of  construction,  and  can  claim 
for  them  many  great  advantages.  If  the  methods  of  precipitation 
and  discharge  provided  for  are  thoroughly  carried  out  we  shall  not  be 
disappointed  in  results. 

In  Newark  the  system  of  sewerage  which  was  acted  upon  last  year 
is  being  carried  forward. 

There  are  several  others  of  our  cities  and  towns  which  are  giving 
attention  to  this  subject.  It  is  believed  that  most  of  them  are  recog- 
nizing the  importance  of  arrangements  for  preserving  the  soil  and  the 
air  from  pollution,  and  of  delivering  the  soil  from  that  additional 
amount  of  water,  which  is  always  so  greatly  increased  where  there  is 
a  public  water-supply  unless  there  is  provision  for  the  removal  of  all 
sewage  liquids  entirely  away  from  the  ground  and  soil  of  the  cities. 
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The  State  Board  of  Health  has  several  times  during  the  past  year 
>  heai  called  upon  to  advise  with  the  Managers  of  the  Morris  Plains 
I  AB]^Iam  and  the  engineer  in  charge  of  their  contemplated  sewerage  sys- 
m.  As  the  original  building  plan  did  not  provide  for  anj  disposal 
of  the  sewage  except  its  iui mediate  passage  into  a  small  adjacent 
streAm,  and  as  the  pollution  had  become  considerable,  it  was  necessary 
to  devise  a  plan  which  would  dispose  of  the  sewage  so  as  not  to  be 
bazardons  to  health  or  a  constant  discomfort  to  the  increasing  popula- 
tioo  locating  in  that  vicinity. 

After  a  careful  inquiry  into  the  adaptation  of  the  various  usual 
methods  for  the  disposal  of  sewage,  the  Managers  concluded  to  make 
088  of  a  gravel  field  belonging  to  the  Asylum  property,  and  to  dispose 
of  tlie  sewage  by  a  modified  system  of  subsoil  irrigation.  While  this, 
like  other  systems,  does  not  give  an  absolutely  pure  effluent,  it  does, 
under  proper  ad  ministration ,  dispase  of  the  sewage  in  a  way  that  ia 
not  hazardous  to  the  public  health  and  not  disturbing  to  the  public 
comfort. 

It  is  fortunate  that  several  of  our  most  prominent  engineers  are 
giving  careful  attention  to  the  various  methods  of  sewage  disposal, 
and  that  there  is  a  tendency  to  place  all  such  public  works  under  the 
mperintendenee  of  skilled  oversight. 

The  reports  heretofore  presented  by  the  Board  have  discussed  the 
various  more  usual  methods  of  sewage  disposal,  and  especially  the 
broad  irrigation,  the  intermittent  filtration,  and  the  sub- irrigation 
systems.  The  broad  irrigation  and  the  intermittent  filtration  systems, 
alik^  make  much  of  the  two  facts  that  earth  is  a  good  filterer,  and 
thai  sewage  has  a  fertilizing  and  so  a  pecuniary  value. 

Practice  shows  that  the  filtering  capacity  of  soils  depends  very 
much  upon  their  character  and  upon  the  uuderlyiug  strata,  and  is 
m^eh  affected  by  the  fact  that  so  much  water  has  to  be  found  upon 
the  ground  to  convey  to  it  the  organic  matter.  Indeed  the  inter- 
mittent filtration  system  grew  out  of  the  fact  that  the  land  became 
water-soaked,  and  that  it  is  necessary  to  alternate  so  that  between  the 
applications  of  liquid  sewage  there  should  be  such  respite  as  would 
dry  the  ground  and  give  to  air  free  circulation  through  it.  Over- 
dose of  sewage  soak  the  ground  and  expel  air  and  m  pollute  the 
ground.     It  is  no  filter  in  such  cases. 

As  to  the  pecuniary  value  of  sewage,  the  views  of  Sir  Joseph  Bazal- 
tgiitU:,  the  distinguished  English  engineer,  are  mostly  maintained,  viz, : 
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that  moat  sewage  has  no  projctioal  valae.     It  involves  the  entrance 
upon    farming  on  a  large  scale  on  the  part  of  corporations.     The 
dilation  of  the  sewage  is  nuch  that  it  is  not  easily  added  to  the  sail 
with  much  fertilizing  eSect.     While  we  believe  it  to  lie  the  meet 
expensive  method  of  dealing  with  town  sewage,  yet,  where  it  has  been 
acscurately  carried  out,  it  \ms  been  effective.     We  believe  it  must  be 
admitted  that  if  all  details  are  fully  observed,  and  if  the  very  best 
farmers  and  gardeners  are  employed,  it  furnishes  a  purer  effluent  than 
any  other  methml.     The  i*oil  is  not  to  be  lost  eight  of  as  a  wonderful 
diepfiser  of  organic  matter  and  of  water.     In  many  a  single  house  or  ^^ 
small  village  it  is  practicable  by  meaus  of  systematized  application  of^H 
auds,  kitchen-wjishing«i  and   vault- material   upon   the  ground,  away  ~ 
from  wells  and  in  trenches  betw^eeu  rows  of  rapidly-growing  vegeta- 
tion to  dispose  of  household  refuse. 

While  irrigation  and  intermittent  filtration  are  allied,  it  is  easy  to 
see  that  tlie  latter  may  succeed  where  the  former  would  fail.  The 
latter  gives  better  advantages  for  aeration  and  for  appropriation  by 
growing  crops.  What  is  sometimes  known  as  the  sub- filtration  or 
irrigation  systeni,  and  alsu  as  the  Waring  system,  depends  upon  tubes 
of  tiles  laid  in  well-drained  ground,  which  are  intermittently  supplied 
with  sewage.  This  air  and  sewage  alternately  circulate  through  the 
open  tile  drains,  made  from  8  to  12  inches  deep  so  as  to  bring  the 
plant- food  wuthin  the  reach  of  growling  crops.  The  natural  richness 
of  much  of  the  land  of  this  country ^  the  availability  of  compact  arti- 
ficial fertilizers,  the  freezing  of  the  ground  and  heavy  snows  put  limits 
upon  eacli  of  these  three  s>'stemfl  in  this  country  more  than  they 
experience  in  Great  Britain,  but  upon  this  last  the  least  of  the  three. 

On  the  otlier  hand,  the  putting  of  fresh  sewage  into  streams  uot 
used  for  water  supply  is  ot^ten  more  practicable  than  the  same  methods 
abroad.  Our  rivers  are  larger  and  more  rapid  in  current.  The  care- 
ful examinations  of  chemists  show  that  with  our  strong  winds  and 
abundance  of  sunshine  rapid  appropriation  of  organic  material  takes 
place. 

No  system  has  of  late  been  coming  into  such  prominence  as  that 
which  is  sometimes  called  the  mechanical  and  chemical  method  of 
dealing  with  stowage.  It  depends  upon  the  fact  that  by  straining  and 
then  clarifying  the  sewage  by  chemical  methods,  the  effluent  or  remain- 
ing water  is  so  greatly  improved  in  quality  as  to  I)e  easily  disposed  of 
in  rivern. 
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The  mechanical  strainiDg  at  the  end  of  a  series  of  pipes  shows  that 
sach  maceration  of  the  grosser  or  more  solid  matters  has  occurred  aa 
to  render  the  undissolved  portion  so  small  as  to  be  easily  disposed  of. 
It  has  long  been  known  that  some  chemicals  would  settle  or  separate 
much  of  the  crude  matter;  but  the  difficulty  has  been  that  the  pre- 
dpitate^  in  the  form  of  sludge,  was  itself  still  quite  bulky,  and  that 
ammonia  and  phosphoric  acid  and  some  organic  matter  still  remained 
in  the  effluents.  But  one  improvement  after  another  has  shown  pro- 
gress in  the  systems  of  clarification  so  as  to  provide  purer  effluents. 
Thus  the  Committee  of  the  Metropolitan  Board  of  Works  (London) 
found  that  by  precipitation,  by  the  addition  of  1  grain  of  protosul- 
phate  of  iron,  and  3.7  grains  of  lime  to  each  gallon  of  sewage,  fol- 
lowed by  subsidence  in  settling-tanks  for  one  or  two  hours,  the  liquid 
was  very  greatly  improved.  Four  eminent  chemists,  Abel,  Odling, 
Williams  and  Dupr^,  regarding  the  effluent  not  pure  enough  to  admit 
into  the  river  for  the  summer  months,  further  subjected  it  to  the  oxi- 
dizing action  of  manganate  of  soda  and  of  commercial  oil  of  vitriol. 
This  method  proved  so  valuable  that  it  rendered  unnecessary  the 
expensive  method  of  filtration  which  had  before  been  relied  upon  by 
means  of  land.  There  can  be  no  doubt  that  precipitation  is  available 
primarily  and  as  an  aid  to  filtration  when  this  is  needed. 

The  difficulty  as  to  the  disposal  of  the  sludge  has  been  met  by  a 
method  of  reducing  its  bulk  so  as  to  make  it  transportable  at  a  rate 
which  will  render  it  available  in  agriculture.  The  use  of  the  Johnson 
filter  press,  or  of  the  Muirhead  press,  as  used  at  Maidstone,  England, 
have  much  facilitated  the  application  of  this  process.  By  this  means 
the  sludge  is  compressed  into  dry  cakes,  which  can  \ye  disposed  of 
easily,  and  in  many  districts  help  to  repay  in  part  the  expense  of  their 
compression.  The  report  of  the  Thames  Commission,  after  a  very 
careful  cxjmparison  of  methods,  recommended  the  application  of  the 
mechanical  and  chemical  method  to  the  London  sewage.  A  careful 
reviewer  in  the  London  Lancet  says  of  it,  that  **  precipitation  and 
sludge  filtration  have  given  satisfactory  results  wherever  they  have 
been  properly  tried."  The  works  at  Coventry,  Leyton,  Salisbury, 
Aylesbury,  etc.,  show  the  system  in  practical  and  successful  operation. 
The  report  of  Dr.  C.  M.  Tidy  and  Prof.  J.  Dewar,  as  to  Aylesbury, 
is  full  of  interesting  descriptions  and  facts.  In  a  paper  of  Dr.  Tidy 
more  recently  presented  to  the  Society  of  Arts,  London,  he  states  the 
following  five  points  as  essential : 
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i)  That  the  sewage  mu3t  be  treated  while  fresh ;  (b)  that  the 
!  should  be  strained  before  chemicals  are  added ;  (c)  that  sufficient 
[lemicals  be  added  to  effect  complete  purification;  (d)  that  after  the 
additiau  of  chemicals  the  mixture  be  well  stirred;  and  (e)  that  there 
shall  be  efficient  tank  accommodation/' 

There  are  some  that  insist  that  all  this  does  not  remove  mioute 

j organisms.  The  answer  made  to  this  is,  that  it  deals  with  sewage 
while  harmless  and  valuable  organisms  are  present,  and  that  it  removes 
the  food  on  which  the  microphytes  of  disease  feed.  It  also  aids  in 
oxidation  and  in  other  chemical  transformation.  Some  who  admit 
tlie  great  value  of  the  process,  claim  that  it  is  not  enough  alone  for 
great  quantities  of  sewage  in  large  cities,  but  is  valuable  because  the 
effluent  which  remains  can  then  be  passed  for  filtration  into  a  much 
less  area  of  land  and  be  more  thoroughly  cleansed.  According  to  the 
important  researches  of  Mr.  Warington  upon  "nitrification/^  much  of 
the  purifying  action,  which  is  usually  termed  oxidation,  ia  due  to  the 
action  of  mioute  organisms.  His  experiments  seem  to  show  that 
these  are  never  present  over  two  feet  below  the  surface,  and  that  only 
soil  to  this  depth  can  be  relied  upon  for  the  treatment  of  sewage.  If 
those  views  which  have  been  accepted  by  othei^s  are  correct,  it  is  an 
additional  reason  why  any  eflluent  which  is  to  be  treated  should  be,  aa 
far  as  possible,  cleaned  of  organic  matter  before  transmissal  to  the 
deeper  ground. 

Sulphate  of  lime,  alum,  and  the  iron  sulphate,  are  now  most 
relied  upon  for  this  methtxl  of  cleansing  sewage.  Great  progress  is 
being  made  in  our  knowledge  of  methods,  and  still  more  in  such 
relative  adjustment  to  localities  and  such  skilled  oversight  aa  insures 
eaccess. 

In  country  places  and  single  houses  the  cesspool  is  being  substituted^ 
by  methods  which  keep  the  sewage  within  eighteen  inches  of  the  sur- 
face, or  so  disposes  of  it  as  that  rows  of  grass  or  Indian  corn  or  other 
rapidly-growing   products  may    utilise    it.      There  is  a  perceptible 

^growth  of  knowledge  in  our  own  State,  and  we  often  find  among 
township  Boards  of  Health  those  who  are  informing  themselves  as  to 
the  best  methods  and  the  details  of  their  successful  application. 

While  it  is  neither  possible  or  our  desire  to  express  preference  for 
any  one  system  of  sewage  dispasal,  since  there  are  several  succeaaful 
plans  and  the  question  of  choice  is  rather  one  of  locality,  we  yet 
desire  to  draw  attention  to  all  the  various  methods  and  to  have  choice 

Lmade  under  expert  direction. 
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This  subject  has  attracted  great  attcDtion  in  dome  of  the  closely 
populated  cities  of  the  old  world,  becaose  so  msLuj  of  the  rivers  have 
Vim  used  as  a  source  of  waternsupply,  because  of  the  crowded  popu- 
kdon  on  the  banks,  and  because  they  not  only  received  the  sewage  of 
them  populations  but  the  refuse  of  the  numerous  manufactories  near 
diem.  It  should  receive  the  same  attention  with  us  since  already 
some  of  our  rivers  have  just  the  same  conditions.  Cities  need  to 
decide  whether  their  rivers  shall  be  used  as  the  water-way  for  sewage 
or  for  potable  water.  They  should  not  be  used  for  both.  Where 
several  cities  are  on  the  banks  of  the  same  stream  it  is  very  possible 
tot  those  on  the  upper  waters  to  obtain  a  sufficiently  pure  water- 
supply,  when  it  would  not  be  for  those  near  the  outfall.  It  is 
important  neither  to  overstate  or  understate  the  risks  from  the  intro- 
duction of  sewage  into  streams.  It  is  a  fact  that  fresh  sewage  admits 
of  great  purification  in  being  mingled  with  large  and  rapidly-flowing 
streams.  The  study  of  natural  processes,  of  animal  and  plant  life, 
of  the  laws  of  organic  matter,  the  examinations  of  chemistry  and 
biology  and  the  experience  of  physicians  agree  that  often  in  the  dis- 
tance of  a  few  miles  the  risks  from  sewage  are  much  diminished. 
But,  on  the  other  hand,  it  is  to  be  recognized  that  we  should  avail 
ourselves  of  sources  of  water-supply  free  from  all  risks.  In  the 
State  of  New  Jersey  there  is  not  a  town  that  cannot  avail  itself  of  a 
good  water-supply.  Our  larger  cities  near  New  York  have  it  in 
their  power  to  secure  .water-rights  such  as  will  be  of  the  greatest 
financial  as  well  as  sanitary  benefit.  Some  of  our  rivers  can  thus  be 
readily  and  profitably  used  to  aid  in  the  removal  of  the  sewage. 
Others  will  need  to  be  guarded  with  jealous  care  so  as  to  be  made 
available  for  a  drmkiDg-water  supply.  Still  better  can  we  avail  our- 
selves of  the  abundant  supplies  amid  the  hills  and  mountainous  dis- 
tricts of  northern  New  Jersey,  and  of  that  deep  underground  supply 
which  is  found  beneath  nearly  all  of  the  cretaceous  formation. 

PUBLIC  WATER-SUPPLIES. 

The  importance  of  a  pure  source  of  supply  of  drinking-water  is 
impressed  by  the  numerous  cases  in  which  disease  is  traced  to  the  use 
of  foul  water.    As  a  rule,  no  specific  disease  is  produced,  but  there  is 
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diarrhoea  or  some  waste  of  vital  force  in  overcoming  the  evil*  As- 
water  is  rapidly  absorbed  without  digestive  changes^  and  as  it  passes 
to  every  part  of  the  system^  it  seem8  more  apt  to  cause  disturbance 
than  either  improper  air  or  improper  food. 

The  convenience  of  having  water  introdoced  into  bouses  is  leading 
many  of  our  smaller  but  growing  towns  to  inquire  as  to  the  best 
sources  of  supply.  Unfortunately,  it  is  a  subject  upon  which  a  great 
many  promiscuous  opinions  are  given.  We  can  point  to  several  town& 
in  which  serious  mistakes  have  been  made.  Generally  it  has  been 
because  no  expert  guidance  has  been  sought.  In  some  cases  the  whole 
matter  has  been  placed  in  the  hands  of  some  outside  company,  which 
is  made  so  indejieDdent  as  not  to  be  directly  responsible  to  the  govern- 
ing authorities.  Even  where  the  company  is  formed  by  the  most 
wealthy  citizens,  it  sometimes  comes  to  be  too  much  managed  as  aa 
investment.  While  we  know  of  some  exceptions,  the  rule  is  that 
those  towns  are  wisest  that  own  their  own  water-supply* 

Where  this  ia  not  possible  or  at  first  feasible,  the  city  should  have 
the  right  of  purchase  on  wellKlefined  terms.  It  is  unfortunate  that 
several  of  our  cities  in  the  vicinity  of  New  York  have  not  before  this 
perfected  a  plan  of  general  supply.  It  should  be  done  without  delay. 
Several  of  our  cities  which  have  a  public  water-supply  depend  on 
wells.  In  such  cities  the  Boanl  of  Health  should  have  a  record  of 
the  wells  and  particulars  as  to  their  location  and  depth.  A  com|>ari- 
son  of  cases  of  sickness  among  thiise  asiujj^  the  public  and  private 
water-supply  is  often  desirable.  Tlie  last  season  we  have  had  occasion 
to  trace  an  outbreak  of  typhoid  fever  depending  on  a  well^  and 
another  on  a  cistern.  Cases  of  dysentery  or  other  intestinal  disturb- 
ance are  very  often  attributed  to  poor  water  by  the  attending  physician. 
The  use  of  driven  wells  is  largely  on  the  increase  in  the  State. 
Asbury  Park  and  Vineland  are  attempting  a  public  water-supply 
from  this  source.  The  relations  of  oar  mountains^  our  forests,  our 
valleys  and  of  our  water-bearing  strata  are  such  as  to  insure  a  full 
and  pure  supply.  It  is  culpable  carelessness  for  us  not  to  avail  our- 
selves of  these  ready  aud  abundant  sources. 

During  the  past  year,  more  of  our  smaller  towns  than  ever  before 
have  either  resolved  upon  a  public  water-supply  or  are  seeking  sources 
from  which  to  derive  it. 
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The  use  of  lead  pipes  is  so  oommon,  and  so  many  cases  of  lead- 
poisoning  by  water  drawn  through  them  have  been  reported,  that  the 
subject  is  well  worthy  of  more  extended  inquiry.  At  one  time  block- 
tin  pipes,  or  tin-lined  lead  pipes,  were  advocated.  These  latter  are 
subject  to  rapid  corrosion,  as  the  least  exposure  of  lead  in  the  pres- 
ence of  tin  produces  a  voltaic  action.  It  was  at  first  found  that  very 
soft  waters  dissolved  the  oxide  of  lead  which  had  been  formed  by  the 
combining  of  the  dissolved  oxygen  of  the  water  with  the  lead  much 
more  rapidly  than  hard  water.  Further  investigations  of  Frankland 
and  others  showed  that  the  presence  of  sulphates,  carbonates  or  phos- 
phates in  the  water  protect  the  metal  because  the  oxide  which  is  formed 
is  converted  into  a  basic  carbonate  or  phosphate  or  a  sulphate,  but 
sparingly  soluble.  Thus  the  lead  pipe  became  protected  by  a  cover- 
ing which  underwent  little  change.  If,  however,  free  carbonic  acid 
was  present  in  the  water,  there  was  grater  solubility.  It  was  found 
that  the  different  susceptibility  of  soft  and  hard  water  is  not  uniform. 

During  the  past  year.  Professors  Crookes,  Odling  and  Tidy  have  made 
some  very  accurate  experiments,  which  seem  to  show  that  the  presence 
of  gilioa  plays  a  very  important  part.  Provided  excess  of  alkali  be 
absent,  half  a  grain  per  gallon  of  silica  in  solution  deprives  even 
distilled  water  of  any  continuous  action  on  lead.  On  the  basis  of 
this  fact,  filters  have  been  constructed  in  which  the  water  passes  down- 
ward, first  through  sand  then  through  broken  flints  and  then  through 
limestone.  Thus  enough  silica  is  dissolved  to  reduce  the  lead-dissolv- 
ing power  of  a  water  noted  for  its  danger  in  this  direction  to  a  min- 
imum. We  have  the  authority  of  these  eminent  chemists  that  thus 
the  danger  from  the  use  of  lead  pipes  can  be  overcome.  Water  com- 
panies may  easily  avail  themselves  of  these  simple  provisions.  The 
whole  subject  is  so  well  stated  in  an  editorial  of  the  London  Lancety 
of  October  last,  that  w^  quote  as  follows : 

"  The  action  of  drinking-water  on  lead  is  a  matter  of  such  serious 
public  importance,  and  is^i^ject  to  so  much  apparent  irregularity, 
that  many  investigations  in  y^rA  to  it  have  been  undertaken.  But 
the  difficulties  have  not  been  \irely  cleared  up,  and  the  further  con- 
tribution to  our  knowledge,  w.  \h  was  made  at  the  last  meeting  of 
the  British  Association,  is  very  welcome.  The  previous  state  of  our 
knowledge  may  be  summarized  in  a  few  words.     The  corrosion  de- 
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pends  on  the  solubility  of  oxide  of  lead  id  pum  water.  The  dissolved 
oxygen^  always  present  in  water,  oxidizes  the  lead,  and  the  oxide  dis- 
solves as  it  IS  formed.  Very  aoffc  waters,  and  above  all  distilled  water, 
act  powerfully  and  continuously.  Some  salts,  when  present,  especially 
the  salts  of  ammonia^  increase  the  action,  while  others  ditniuiah  it  by 
a  simple  chemical  action.  Thus  sulphates,  carbonates,  and,  as  was  first 
shown  by  Dr.  Fraokland,  phosphates,  pnjtect  the  metal  remarkably. 
When  new  lead  is  exposed  to  the  action  of  water  containing  any  of 
these  salts,  oxide  is  indeed  formed,  but  is  immediately  converted  into 
the  very  sparingly  soluble  sulphate,  basic  carbonate,  or  phosphate,  and 
the  lead  is  thereby  protected  by  a  crust,  which  undergoes  but  little 
farther  change.  On  the  other  hand,  any  unusual  quantity  of  free 
carbonic  acid  favors  solution  of  the  metal,  for  carbonate  of  lead,  like 
the  carbonates  of  calcium,  magnesium,  zinc  and  iron,  is  soluble  in  free 
carbonic  acid.  This  soft  roe  of  lead  pollution  has,  we  think,  been  very 
commonly  overlooked.  The  net  result  of  all  these  observations  was 
the  belief  that  hard  waters  had  but  little  action,  while  soft  waters 
were  liable  to  exhibit  a  strong  action  on  ordinary  lead  pipes  and  cis- 
terns. Some  apparent  discrepancies  were  gradually  explained.  Thus 
the  very  soft  water  of  the  Bala  lake  was  found  to  have  little  action  on  ^ 
lead  ;  but  Dr.  Frankland  discovered  that  this  was  due  to  phosphates,  ■ 
which  happened  to  be  present  in  unusually  large  quantity.  Other 
irregularities  were,  however,  from  time  to  time  noted,  and  our  knowl- 
edge  remained  imperfect,  while  there  was  no  remedy  suggested  except 
the  avoidance  of  lead,  which  would  be  very  inconvenient,  for  block-tin  _ 
pipes  are  too  expensive,  while  tin-lined  lead  pipes,  although  exoelleot,  m 
require  the  greatest  care  in  plumbing,  as  the  least  exposure  of  lead 
in  the  presence  of  tin  produces  a  voltaic  action  wliicli  causes  rapid 
cx>rrosion, 

'*  This,  then,  was   the  state   of  our  knowledge  when  Professors 
Crookes,  Odling  and  Tidy  undertook  the  investigation,  the  results  of 
which  they  read  at  the  Birmingham  meeting.     They  commenced  sys-      — 
tematically  by  dividing  the  waters  into  groups,  according  to  their  action      I 
on  lead,  and  their  tables  show  at  a  glance  that  the  mere  variations  of 
hardness  do  not  account  for  the  variations  of  lead  corrosion^ — that, 
indeed,  a  very  soft  water  sometimes  exerted  lesa  action  than  one  which 
was  considerably  harder.     But  they  were  soon  struck  by  a  fact  pre- 
viously unobserved,  which  afforded  the  clue  which  guided  them  in 
their  subsequent  work.     The  least  action  was  always  observed  in  the 
water  which  contained  the  greatest  quantity  of  silicic  acid.     Many 
more  ob^^ervations  were  of  course  made,  which  confirmed  the  earlier 
one?,  and  then  a  series  of  synthetical  experiments  were  undertaken^  in 
which  silica  in  definite  quantities  was  added  to  the  water  befbi*e  expos- 
ing it  to  the  action  of  lead.     At  first  alkaline  sodium  silicate  was  tried,     ^ 
but  as  it  was  found  worse  than  useless,  dialysed  silicic  acid  was  sub-     I 
Btituted  with  perfect  success.     Then  followed  a  series  of  trials  with 
powdered  glass^  granite,  fiint,  agate  and  ohalcedony.     All  of  these 
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had  aorae  beneficial  effect,  but  flint  was  about  the  best,  and  subsequent 
€xperiments  appear  to  leave  no  doubt  that,  provided  excess  of  alkali 
be  absent,  half  a  grain  per  gallon  of  silica  in  solution  deprives  even 
distilled  water  of  any  continooas  action  on  lead.  It  is,  however, 
essential  that  the  silieation  of  the  water  shall  be  maintained,  as  other- 
wise corrosion  ^vill  set  in.  Here  there  was  not  only  an  explanation 
of  some,  at  any  rate,  of  the  irregularities  which  had  pi*eviously  been 
most  puzzling,  but  the  suggestion  of  a  possible  remedy. 

"On  these  new  lines,  new  exj)eriments  were  made,  and  the  result 
was  tbat  a  system  was  devised  which  appears  to  be  at  once  efficient 
and  inexpensive,  and  which  we  trust  will  stand  further  trials,  and 
take  permanent  place  as  one  of  the  great  achievements  of  applied 
chemistry.  Filters  were  constructed  in  which  the  water  passed  down- 
wards, first  through  sand,  then  through  broken  flints,  and  lastly 
through  Buxton  limestone.  The  water  used  was  that  of  Huddersfield, 
which  18  very  soft  and  dissolves  much  lead.  After  passing  through 
the  filter  with  uniform  velocity,  it  was  again  analysed,  and  its  action 
on  lead  again  determined.  The  total  solids  in  solution  were  found  to 
have  undergone  very  little  actual  increase — not  more  than  about  half 
a  grain  per  gallon- — but  enough  silica  had  been  dissolved  to  reduce 
the  "lead-dissolving  power*'  of  the  water  to  one-thirtieth,  the 
lead-dissolving  power  being  the  quantity  of  lead  dissolved  under 
similar  conditions  in  a  given  time.  If  so  simple  a  filter  will  protect 
all  water  from  leail  pollution,  water  companies  will  have  no  excuse  if 
they  do  not  adopt  it ;  it  cannot  injure,  and  will  probably  in  every  case 
improve  the  water  in  all  respects. 

"The  authors  of  this  interesting  research  discuss  in  a  separate 
section  the  question  of  the  quantity  of  lead  that  may  be  permitted  in 
drinking-water.  They  quote  niaoy  authorities,  and  from  them  and 
tbeir  own  observations  conclude  that  a  water  is  safe  if  a  few  ounces 
treated  without  evaporation  with  sulphuretted  hydrogen  gives  no 
reaetioD/^ 

The  observations  of  Dr.  Sinclair  White,  Medical  Officer  of  Health 
for  SheflReld,  as  to  the  cases  of  frequent  lead-jmsoning  by  the  water 
from  the  hills  about  Redmires,  also  shows  some  important  facts,  and 
opectally  that  the  solvent  action  of  the  water  upon  lead  is  practically 
destrojed  by  keeping  it  in  contact  for  a  time  with  freshly-broken 
iOfiaoQB  of  limestone,  and  that  even  when  ttie  lead  has  been  taken  up. 
Maov  of  the  domestic  filters  in  current  use  entirely  remove  it. 


THE   FILTRATION   OF  WATER. 


This  b  deservedly  a  subject  that  attracts  much   attention.     It  la' 
done  on  a  large  scale  in  public  water-supplies  and  in  connection  with 
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reservoirs.  Besides  there  are  the  numberless  contrivances  known  as 
house  filters.  If  these  did  nothing  else  but  to  remove  materials  in 
suspension  they  would  be  of  sorae  value.  It  is  not  only  pleasanter  to 
use  clear  water,  but  these  suspended  articles  act  as  irritants  and  are  to 
be  removed  when  possible.  But  besides  a  good  filter  sends  the  water 
in  close  contact  with  minute  solid  particles  and  by  the  minuteness  of 
separation  aids  much  in  aeration. 

The  chief  objection  that  has  been  urged  is  that  they  do  not  remove 
matter  in  solution  and  that  they  do  not  remove  the  micro-organisms 
which  are  believed  to  be  the  chief  causes  of  disease.  If  they  aid  in 
aeration  and  remove  some  organic  matter,  they  favor  chemical  action 
and  also  remove  the  materials  on  which  the  raicro-organisras  flourish. 
But  the  recent  experiments  of  Dr,  Frankland  seem  to  show  more  than 
this.  He  reports  that  a  filter  of  ferruginous  green  sand,  six  inches  in 
thickness,  entirely  removed  micro-oi^aniams  at  first.  Their  vitalitiy 
is  greatly  affected  by  agitation.  The  results  of  several  recent  experi- 
ments is  to  show  that  we  need  to  restudy  the  value  of  various  kinds  of 
filters  by  the  biological  and  chemical  tests.  Meanwhile  it  is  to  be 
borne  in  mind  that  a  foul  filter  becomes  the  source  of  contamination. 
Many  of  the  house  filters  do  more  harm  than  good.  Those  built  on 
a  large  scale  and  with  apparatus  for  washing  and  renewing  the  filter 
materia!  are  of  great  benefit.  Those  in  use  in  private  houses  should 
admit  of  frequent  refreshment  or  renewal  of  the  filtering  layers. 

A  recent  paper  on  '*  Water  Purification,  its  Biologital  and  Chemical 
Basis,"  presented  to  the  British  Institution  of  Civil  Engineers, by  Dr. 
Percy  F.  Frankland,  furnishes  the  following  summary  on  the  subject: 

"The  author  stated  that  the  earliest  attempts  to  pnrify  water  dealt 
simply  with  the  removal  of  visible  suspended  particles,  but  later 
chemists  turned  their  attention  to  the  matters  present  in  solution  in 
water.  Since  the  advance  of  tlie  germ  theory  of  disease,  and  the 
known  fact  that  living  organisms  were  the  cause  of  some,  and  prob- 
ably of  all,  zymotic  diseases,  the  demand  for  a  test  which  should 
recognize  the  absence  or  presence  of  micro-organisms  in  water  had 
become  imjierative.  It  was,  however,  only  during  the  last  few  years 
that  any  such  test  had  been  set  forth,  and  this  was  owing  to  Dr,  Koch, 
of  Berlin.  By  this  means  the  only  great  steji,  which  had  been  made 
since  the  last  Rivers  Pollution  Commission,  had  l>een  achieved*  It 
had  been  supposed  that  most  filtering  materials  oflered  little  or  no 
barrier  to  micro-organisms;  but  it  was  now  known  that  many  sub- 
stances had  this  power  to  a  greater  or  less  degree.  It  had  also  been 
found  that,  in  order  to  continue  their  efficiency,  frequent  renewal  of 


the  filteriDg  materials  was  nece38a^}^  V^etable  carbon  employed  in 
the  form  of  charcoal  or  coke  was  found  to  occupy  a  high  place  as  a 
bioli^gical  filter,  although  previously,  owing  to  its  chemical  inactivity, 
it  had  been  disregarded.  Being  an  inexpensive  material  and  easily 
renewed,  it  was  destined  to  be  of  great  service  in  the  purification  of 
water.  Experiments  were  also  made  by  the  agitation  of  water  with 
solid  particles.  It  was  found  that  very  jjorous  substances,  like  coke, 
mnioiaJ  and  vegetable  charcoal,  were  highly  eflScient  in  removing 
organized  matter  from  wat^r  when  the  latter  came  in  contact  with 
them  in  this  manner.  Also,  it  was  found  that  the  w^ell-known  pre- 
cipitation process  introduced  by  Dr.  Clark,  for  softening  water  with 
limey  had  a  most  marked'  effect  in  removing  micro-organisms  from 
water.  In  the  case  of  a  water  softened  by  this  process,  it  was  found 
that  a  reduction  of  98  per  cent,  in  the  number  of  micro-organisms  was 
effected,  the  chemical  improvement  being  comparatively  insignificant. 
Water  which  had  been  subjected  to  an  exhaustive  process  of  natural 
filtration  had  been  found  to  be  almost  free  from  micro-oi'ganisms. 
Thus,  the  deep- well  water  obtained  from  the  chalk  near  London  con- 
tained as  few  as  eight  organisms  per  cubic  centimeter,  whereas  samples 
of  river  water  from  the  Thames,  Lea  and  Wey  had  been  known  to  con- 
tain as  many  thousands.  The  waters  supplied  to  London  had  been 
regularly  tested  during  the  last  fifteen  months,  and  the  most  important 
and  valuable  information  had  been  obtained  as  to  the  eflficiency  of  the 
processes  to  which  the  water  companies  subjected  the  water  supplied 
by  them  in  removing  micro-organisms,  the  average  reduction  during 
the  last  four  months  of  the  past  y^r  having  been  97.9  per  cent,  for 
the  Tham^  and  93  7  per  cent,  for  the  Lea.  The  biological  testing  of 
WBters  was  of  especial  value  to  water-works  engineers,  for  they  now 
bad  a  means  of  ascertaining  with  exactitude  the  working  condition 
of  filter-beds,  instead  of  following  the  empirical  methods  generally 
in  ose," 


BATHING    ACCIDENTS. 


During  the  past  year,  public  attention  has  been  attracted  to  the 
apparent  increase  of  accidents  by  drowning  along  the  New  Jersey 
c(msi.  This  Board,  some  time  since,  drew  attention  to  the  fact  that 
the  number  of  such  accidents  is  much  greater  than  is  generally  sup- 
poeed«  In  one  year  our  record  showed  193  deaths  from  this  cause, 
Tlie  Circular  No,  A'^IL  issued  by  this  Board  as  to  the  management  of 
nnfr  has  been  largely  distributed,  and  has  been  of  some  service. 
While  giving  all-needed  particulars  as  tO'Oiodes  of  mechanical  manip- 
^dmtioQ,  it  especially  insists  upon  the  value  of  the  electric  battery  and 
tlie  hypodermic  syringe.     The  great  error  in  management  along  tlie 
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New  Jersey  coast  is  in  the  absence  of  any  efficient  organization — 
prompt  and  skillful  attention  to  reeoverecl  bodies. 

The  bathing  master  is  simply  a  person  who  warns  bathers  of  what 
he  considers  as  dangerous,  and  answers  a  cry  for  help  by  swiraming^ 
out  to  the  bather  if  he  considers  it  safe  so  to  do.  Often  boats  and 
ropes  are  not  at  hand.  If  a  boat  goes  out,  it  has  no  person  with  the 
oarsman  ready  to  deal  with  the  recovered  jierson  before  the  shore  is 
reached,  A  battery  or  a  syringe  for  administering  brandy  are  not 
near  at  hand*  Even  those  not  dead,  on  reaching  shore,  not  infre- 
quently perish.  A  child,  the  last  summer,  was  drowned  in  Wesley- 
lake,  and  a  gentleman  near  Spring  Lake,  under  circumstances  which 
well  illustrated  the  ineflieiency  of  present  methods.  The  waiting 
until  the  body  is  recovered,  the  running  to  and  fro,  the  late  arrival  ot 
doctors,  batteries,  stimulants  and  the  promiscuous  rolling  about  of  the 
body  would  l>e  commendable  diligence  on  the  part  of  belated  sym- 
pathizers, if  it  were  not  possible  to  be  shown  a  more  excellent  way. 
We  once  examined  a  member  of  a  life-savuig  station  as  to  his  knowl- 
edge of  methods,  and  were  glad  to  find  him  fully  acquainted  with 
methods,  although  not  having  at  hand  some  needed  appliance"?.  There 
is  need  of  a  life- saving  bathers'  siasociation  at  the  most  populous  resorts 
on  our  coast  which  will  have  all  the  advantages  of  organization  and 
appliances,  and  be  able  to  give  system  and  skill  to  these  efforts  to 
rescue  and  revive  those  who  have  become  exhausted  in  the  water. 
This  Board  will  be  glad  to  co-operate  in  organizing  any  such  remedial 
or  preventive  system.  The  result  would  not  only  be  the  recovery  of 
more^  but  the  prevention  of  so  many  exposures. 
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During  March,  1886,  and  for  some  time  subsequently,  this  Board 
had  occasion  for  considerable  correspondence  as  to  the  importation  of 
rags.  It  occurred  from  the  fact  that  by  consent  of  the  United  States 
Treasury  Department,  old  rags  import eil  from  foreign  countries  are 
admitted  to  entry  at  the  custom  bouse  of  any  city  or  other  locality 
upon  the  production  of  a  permit  from  the  health  officer  or  Health 
Board  thereof.  The  requirements  of  the  poit  of  New  York  being 
sorawhat  strict,  Perth  Amboy  and  some  other  ports  in  New  Jersey 
afford  convenient  ports  of  discharge  if  the  permission  of  the  local 
health   authorities   can    be   secured.      In    the   case   referred   to,  the 
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authorities  of  Perth  Amboy  allowed  the  removal  and  reshipment  of 
the  rags.  The  Secretary  of  the  State  Board  made  a  liill  iovestigation 
of  the  geDeral  facts  as  to  the  subject  of  rag  importation^  and  as  to 
this  special  case.  The  whole  matter  was  carefully  considered  by  the 
Board,  While  this  particular  case  did  not  call  for  the  exercise  of 
the  powers  conferred  by  Section  9  of  the  General  Health  Law,  it  is 
evident  that  any  period  of  epidemic  or  its  threatening  may  require  the 
ezerase  of  this  power.  Until  there  i^  some  more  definite  action  on 
the  part  of  the  general  government,  each  case  needs  to  be  dealt  with 
in  reference  to  the  port  of  lading  and  other  facts.  But  our  health 
offices  are  cautioned  as  to  the  danger  that  may  ariae  from  any  lax 
methods  of  inquiry.  This  Board  will  exercise  the  power  conferred 
upon  it  if  any  case  of  exigency  arises. 


THE   REGULATION   OP  CEMETERIES. 

The  proper  location  of  cemeteries  and  grave-yards  has  this  year 
been  brought  prominently  into  notice  by  the  granting  of  a  temporary 
injunction  as  to  the  Wehawken  Cemetery  in  Hudson  county.  The 
facts  presented  in  England^  by  EMwin  Chadwick  and  many  other 
aathofities,  as  to  intramural  interraentSj  have  been  fully  corroborated. 
The  investigations  of  Ranch,  Wickes,  Warman  and  others  in  the 
United  States  fully  confirm  the  view  that  there  should  be  legal  and 
sanitary  regulation  as  to  cemeteries.  Our  own  State  law  requiring 
the  consent  of  Boards  of  Health  in  the  location  of  cemeteries  is  valu- 
able. Great  care  should  be  exercised  in  the  choice  of  suitable  soil 
mad  elevation  of  site,  and  suitable  position  as  respects  houses  and 
eooroea  of  water-supply.  There  also  should  be  regulations  as  to  suffi--| 
cient  space,  and  as  to  the  management.  The  following  selection  from 
the  directions  of  the  local  Government  Board  of  Great  Britain  will 
be  found  of  value  : 

**  I.  The  soil  of  a  cemetery  should  be  of  an  open,  porous  nature, 
with  numerous  close  interstices,  through  which  air  and  moisture  may 
pssB  in  a  finely  divided  state  freely  in  every  direction.  In  such  a  soil 
Oficay  proceeds  rapidly,  and  the  products  of  clecomposition  are  absorbed 
or  oxiaized.  The  soil  should  be  easily  worked,  yet  Dt»t  so  loose  as  to 
render  the  work  of  excavation  dangerous  through  the  liability  to  falls 
of  earth.  It  should  be  free  from  water  or  hard  rock  to  a  depth  of 
at  least  eight  feet.  If  not  naturally  free  from  water,  it  should  be 
flimtiied  if  practicable  to  that  depth  ;  to  this  end  it  is  necessary  that 


**  Loam  and  saml  with  a  sufficient  quantity  of  vegdable  mouldy  are 
the  best  soils;  €lay  and  loose  stones  the  worst.  A  dense  clay  is 
laborious  to  work  and  difficult  to  drain;  by  excluding  moisture  and 
air  it  retards  decay,  and  it  retains,  in  a  concentrated  state,  the  pro- 
ducti5ofdecom.positioii,  sometimes  to  be  disehargetl  into  graves  opened 
in  the  vicinity,  or  sometimes  to  escape  tlirougli  cracks  in  the  ground  to 
the  surface.  A  loose,  storii/  soil^  on  the  other  hand,  allows  the  passage 
of  effluvia. 

"  II,  The  situation  of  a  cemetery  requires  consideratioo  from  sev- 
eral poiuts  of  view,  of  which  the  most  imporlant  are  its  position  with 
reference  to  dwelling-lioascs  and  sources  of  domestic  water-supply. 
While  public  convenience  requires  that  the  cemetery  shall  not  be  loo 
far  distant  from  ihe  population  for  which  it  is  intended,  a  due  regard 
to  public  health  requires  that  it  shall  not  be  dangerously  near.  The 
most  suitable  distance  w^ill  vary  in  diflerent  cases ;  it  will  be  greater 
in  the  ease  of  a  large  than  of  a  small  cemetery,  grejiier  also  in  the 
case  of  a  large  and  rapidly  extending  town  than  in  that  of  a  small 
and  stationary  village. 

^*  In  view  of  the  evils  which  in  former  times  hav^e  undoubtedly 
arisen  from  the  practice  of  intramural  sepulture,  and  also  because  the 
erection  of  honaes  near  a  cemetery  interferes  with  the  free  play  of  air 
around  and  over  it,  it  is  dasirable  that  the  site  of  the  cemetery  should 
be  in  a  neighborhood  in  which  building  is  not  likely  to  take  place, 
and  also  that  so  far  as  practicable  a  belt  of  ground  should  be  reservetl 
between  the  graves  and  the  nearest  land  on  which  a  house  may  l>e 
built,  in  order  lo  obviate  to  some  extent  the  risk  of  contamination  of 
ground  air  and  subsoil  water  with  decomposing  matters.  This  is 
especially  necessary  where  houses  are  constructed  witli  *:«llars.  It  is, 
therefore,  highly  desirable  that  iDterments  should  not  be  made  up  to 
the  extreme  edge  of  the  cemetery,  and  it  would  be  possible  without 
great  waste  of  apace  to  reserve  in  all  cases  a  strip  of  ground  free  from 
interraenti,  15  to  30  feet  in  width,  around  the  whole  cemetery  on  the 
interior  of  the  boundary  fence.  This  strip  would  afford  room,  on  the 
inside,  for  a  gravel  or  asphalt  walk  to  give  access  to  all  parts  of  the 
cemetery,  and  on  the  outside,  next  the  fence,  to  a  belt  of  trees,  the 
rootlets  of  which  penetrating  the  soil  would  arrest  and  assimilate 
any  decomposing  matters  percolating  to  the  exterior  of  the  cemetery. 
Obviously  a  cemetery  should  not  be  placed  on  elevated  ground  above 
houses,  where  the  soakinga  from  it  may  percolate  to  the  sites  and 
foundations  of  the  dwellings  below, 

"The  precautions  to  be  taken  to  avoid  pollution  of  wells  and  springs 
in  the  neigh borhoml  of  a  cemetery  will  def>end  much  upon  local  cir- 
eumstances;  they  may  be  said  to  be,  1st,  the  intervention  of  a  sufficient 
space  between  the  cemetery  and  tlie  water  source ;  2d,  proper  drainage, 
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that  the  subsoil  water  of  the  cemetery  shall  be  conveyed  away ;  and 
3d,  proper  management  of  the  cemetery,  so  that  the  amount  of  organic 
matter  in  one  place  shall  not  be  more  than  the  soil  can  dispose  of.    The 
English  acts  and  regulations  prescribe  no  limit  of  distance  from  water- 
supplies  within  which  a  cemetery  is  not  to  be  established,  but  it  is  to 
be  taken  for  granted  that  a  site  would  not  be  sanctional  if  it  appeared 
likely  that  the  purity  of  existing  water-supplies  would  be  endangered. 
**Tbe  length  of  time  necessary  to  effect  complete  decomposition 
vari^  (the  materials  of  coffins  being  similar)  according  to  the  nature 
of  the  soil,  being  shorter  in  a  porous  well-aerated  soil^  than  in  one 
which  is  either  dense  and  clayey,  waterlogged,  or  surcharged  with 
limal  matter.     The  regulations  of  the  Home  OflSoe  prescribe  that  no 
Ion  walled  grave  shall  be  reopened  within  14  years  after  the  burial  of 
n  person  above  12  years  of  age,  or  within  8  years  after  the  burial 
of  a  child  under  12  years  of  age,  unless  to  bury  another  member  of 
the  same  family,  in  which  case  a  layer  of  earth,  not  less  than  1  foot 
thick,  shall  be  left  undisturbed  above  the  previously  buried  coffin; 
Ibat  if  on  reopening  any  grave  the  soil  be  found  to  be  offensive,  such 
'1  flhall  not  be  disturbed,  and  in  no  case  shall  human  remains  be 
Eioved  from  the  grave. 

**  The  size  of  grave  S]mces  prescribed  by  the  Home  Office  is  9  feet 
by  4  feet  broad  ^  4  square  yards,  for  an  adult,  and  for  a  child 
r  12,  2  square  yards,  viz.,  either  4i  feet  by  4  feet,  or  6  feet  by  3 
'feel.  This  siJte,  which  may  be  recommended  to  sanitary  authorities 
Ibr  general  adoption,  allows  the  retention  of  a  strip  of  undisturbed 
gnxmd  about  two  feet  in  width  between  every  two  adjacent  graves. 
lo  any  ease  it  is  important  that  each  grave  should  be  at  least  a  foot 
difltaDt  from  the  nearest  graves  on  every  side,  not  only  to  prevent  the 
{Assage  of  effluvia  iiato  the  open  grave  from  decomjxjsiug  bodies  in 
line  aoyoining  grav^,  but  also  to  avoid  the  danger  of  falls  of  earth, 
which  may  happen  if  excavations  are  made  too  near  to  ground  which 
hm  been  previously  disturbed. 

**Tbe  amount  of  space  required  for  each  1,000  population  will  vary 
extent  with  the  death-rate;  but  where  the  mortality  is  high, 
'  proportion  of  the  deaths  will  be  those  of  persons  under  12. 
I  ipifie  will  be  required  for  an  increasing  than  for  a  stationary 
|M]|niIat]0]i.  Taking  average  numbers,  in  a  stationary  population  of 
1,000,  there  will  be  22  deaths  per  annum,  of  whom  about  8  will  be 
tmder  12,  and  14  above  that  age.  For  the  interment  of  the  persons 
•bove  12,  14  X  4  =  56  square  yards  of  ground  will  be  required 
irly,  and  as  these  grave  spaces  will  not  be  again  available,  if  the 
oire-cjuoted  rule  be  observed,  until  after  the  lapse  of  14  years,  at 
leul  784  square  yards  must  be  provided  for  them.  Similarly,  for 
diOdreo  mider  12,  8  X  2  X  8  =  128  square  yards  at  least  will  be 
rfqtttredy  making  a  total  of  912  square  yards.  The  necessary  paths 
and  buildings  usually  occupy  at  least  a  sixth  of  the  surface.  We  thus 
gd  a  minimuio  allowance  of  something  near  a  quarter  of  an  acre. 
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^  1,210  square  yards  per  1,000  inhahitants,  which  is  the  usually 
estimated  niiDimum,  The  desirability,  however,  of  providing  more 
than  this  bare  minimum  of  space  is  obvious  and  is  generally  recog- 
nized." 

So  loDg  as  the  present  unsanitary  methods  of  ooflSning  and  boxing 
bodies  prevail,  it  is  not  snrprising  that  advocates  for  cremation  are 
found,  and  that  no  uniform  rule  can  be  given  as  to  the  time  needed 
for  decay^  As  it  is,  we  must  needs  be  guided  by  the  opinions  of  care- 
ful observers  and  the  facts  of  exi>erience,  Cliurohes  and  school -houses 
located  amid  grave-yards,  and  provided  with  furnaces  in  the  cellars,  are 
especially  hazardous. 

Thus  far  three  maps  of  new  cemeteries  have  been  filed  at  this  office* 


HYDEOPHOBIA. 

During  the  past  year  the  attention  of  the  public,  of  medical  men, 
and  especially  of  sanitarians,  has  been  drawn  to  the  treatment  of 
hydrophobia.  What  is  known  as  Pasteur's  method  could  not  but 
excite  the  interest  of  every  one  that  feels  for  those  subjected  to  such  a 
terrible  malady.  Our  own  interest  has  been  enhanced  by  the  cases  of 
the  Newark  children,  although  it  must  be  confessed  that  they  throw 
no  light  upon  the  success  of  the  treatment.  The  hope  of  Pasteur  and 
the  plan  of  his  treatment  is  a  natural  outgrowth  of  what  may  now  be 
called  one  of  the  most  encouraging  prospects  of  sanitary  science  and 
art.  It  is  based  upon  the  idea  that  a  large  number  of  the  communi- 
cable diseases  result  from  the  introduction  into  the  system  of  a  specific 
micro-organism  or  microphyte.  This  has  been  certainly  proven  as  to 
the  disease  known  as  antbrax  or  splenic  fever,  and  has  been  rendered 
very  probable  as  to  several  other  diseases*  It  was  a  bold  thought  ta 
apply  the  principle  to  the  treatment  of  so  obscure  and  virulent  a  dis- 
ease as  rabies.  Knowing  that  the  virus  of  other  diseases  had  been 
attenuated  or  made  benign  by  successive  inoculations  and  by  exposure 
to  the  oxygen  of  the  atr,  Pasteur  thought  that  in  the  case  of  rabie?^ 
the  virus  was  most  likely  to  abound  in  the  braru  and  spinal  cord.  It 
was  found  that  this  taken  from  the  rabid  dog  and  injected  into  rnbbitd 
would  €[uite  uniformly  produce  the  disease  in  fifteen  days.  That  the 
disease  thus  produced  is  the  same  seems  to  be  proven  by  the  fact  that 
the  virus  taken  from  the  rabbits  will  in  turn  cause  the  disease.  It 
was  found  that  the  virus  was  made  more  intense  by  inoculation  in 
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bbita;  also  that  it  could  be  secured  of  varying  degrees  of  strength 
varying  periods  of  suspension  in  dry  air.  The  temperature  and 
tbe  thinness  of  the  cord  exposed  govern  as  to  the  time  neet^led.  It  is 
diiHi  poasible  to  have  pieces  of  different  degrees  of  virulency.  Thus 
the  operator  is  ahle  to  begin  with  virus  of  the  lowest  viralency  desired, 
md  at  slated  intervals  introduce  that  of  higher  potency,  Pasteur, 
baviiig  tested  the  method  on  lower  animals,  made  his  first  saccessive 
inocolations  on  the  human  being  July  6th,  1885^  on  a  boy  that  had 
been  bitten  July  4th.  Since  then  large  numbers  have  been  operated 
upon  with  apparently  as  uniformly  successful  results  m  could  have 
been  ^cpected.  It  is  not  reasonable  to  claim  that  the  treatment  is  not 
aed  because  there  is  an  occasional  exception.  The  case  is  well 
by  Dr.  C.  R.  Drysdale,  the  senior  physician  of  the  Metropoli- 
tan Free  Hospital,  of  London,  a.s  follows.  Under  date  of  June  3d, 
5^  be  says : 

"  Having  during  the  past  week  seen  more  than  250  inoculations  per- 
formed in  the  Rue  Vauquelin,  and  reiid  over  a  number  of  the  histories  of 
palients  operated  on  by  Dr.  Roux,  I  have  come  to  the  conclusion  that 
there  is  no  longer  any  reasonable  doubt  of  the  immense  advance  made 
in  tfaenapeuties  by  M.  Pasteur's  process  for  the  cure  of  hydrophobia. 
The  statistics  are  so  telling  that  no  one,  I  think,  can  read  them  with- 
oot  feeling  convnnced  that  an  all-important  discovery  has  been  made. 
If.  Grancher,  whose  abilities  as  a  physician  all  are  aware  of,  takes  the 
dftte  of  April  22d,  1886,  as  the  one  which  allows  of  his  drawing  a 
iDodiiston  warranted  by  the  length  of  incubation  of  hydrophobia,  and 
tben  shows  that  M.  Pasteur  has  treated  ninety-six  cases  of  persons 
who  had  been  bitten  by  dogs  which  were  proved  to  be  rabid  because 
other  animals  bitten  by  them  had  died  rabid,  or  because  rabbits  inocu- 
lated from  their  brain  and  spinal  cord  had  succumbed  to  the  disease. 
Of  tbeat  ninety-six  cases  there  was  only  one  death.  Again,  of  644 
i  of  bites  by  dogs  which  were  certified  as  rabid  by  the  veterinary 
ilioner  of  the  commune  when  they  were  bitten,  only  three  of 
treated  died.  Taking  these  two  groups  together,  the  death-rate 
'iboee  treated  was  only  0.75  per  cent.,  against  16  per  cent.,  which  is 
the  death-rate  assigned  to  a  similar  set  of  cases  by  M.  Leblanc,  Vet- 
inary  Surgeon  of  the  City  of  Paris,  where  patients  had  been  treated 
'  nther  methtxls.  In  addition  to  these,  M.  Pasteur  has  treated  forty- 
|hi  persons  bitten  by  rabid  wolves,  and  seven  of  these,  or  14  per 
at.,  oaire  died,  whereas  the  death-rate  of  persons  bitten  by  woK^es 
been  abown  by  M,  Brouardel  to  be  66,5  per  cent.  Putting  these 
together,  M.  Grancher  contends,  with  truth,  that  Pasteur*8  treat- 
3t  i»  twenty-three  times  as  successful  against  the  bites  of  dogs  as 
be  Uentments  of  past  times." 
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November  2d,  1886,  M.  Pasteur  read  before  the  French  Academy 
of  Medicine  a  pai>er  giving  a  grand  result  of  the  first  twelve  months 
of  his  hydrophobia  iaoculations.  During  that  time  2,490  patients,  a 
vast  proportion  of  whom  had  been  l>itteu  by  dogs  undoubtedly  mad, 
had  been  treated  by  his  method.  Of  these  1,700  came  from  France 
and  Algeria,  Out  of  the  entire  number  only  10  succumbed.  M.  Pa^*- 
teur  assumes  that  very  few  persons  bitteo  in  France  during  the  past 
year  neglected  to  visit  him. 

Much  of  M.  Pasteur^s  communication  dealt  with  the  improvements 
and  modifications  adopted  in  inoculations  since  the  death  of  the  three 
Russians.  The  inoculations  are  now  sth)nger,  more  rapid  and  ai 
made  with  fresher  rabic  matter.  He  thinks  these  statistics  are  ample 
proof  of  the  success  of  his  method. 

The  English  Commission  and  Surgeon  Sternberg  and  other  cempe- 
tent  experts  have  confirmed  the  accuracy  of  the  methods  and  the 
reliability  of  ihe  statistics,  if  indeed  Pasteur's  methods  needed  any 
such  testimony.  This  does  not  mean  that  the  feasibility  of  inoculat- 
ing all  persons  claimed  to  have  been  bitten  by  mad  dogs  is  proven,  or 
that  there  is  not  yet  much  truth  to  break  forth  on  the  entire  parisitic 
theory  of  disease.  But  as  this  mode  of  treatment  is  in  the  direct  line 
with  the  treatment  of  authrax,  chicken  cholera,  etc,  and  as  the  rela- 
tion of  micro-organisms  to  several  communicable  human  diseases 
seems  highly  supposable,  it  at  least  becomes  the  sanitarian,  in  his 
study  of  the  causes  of  disease,  to  keep  such  facta  close  in  view. 

In  the  meantime,  we  are  not  to  forget  that  very  many  bitten  by 
rabid  dogs  do  not  develop  hydrophobia ;  also  that  there  is  reason  to 
to  believe  that  rapid  and  thorough  attention  to  the  bitten  part  is  of 
great  importance.  The  direction  given  by  the  chief  surgeon  of  the 
Loudon  metropolitan  police,  in  a  recent  circular  and  iu  view  of  some 
recent  studies,  is  bs  follows :  *^  When  possible,  *pply  ^  ligature  above 
the  part  bitteo  j  have  prompt  and  thorough  suction  of  the  wound, 
freely  washing  it  with  water  and  applying  absolute  phenol  (pure  car- 
bolic acid).  The  person  sucking  the  wound  (usually  the  patient 
himself)  should  spit  out  all  matter  sucked  and  freely  wash  out  the 
mouth  with  water.  A  punctured  wound  should  also  have  a  cru- 
cial incision.'' 

Another  good  direction  is  as  follows  : 

"  The  wounds  should  be  most  thoroughly  washed  out — deep  wouuda 
by  means  of  a  syringe — with  a  warm,  weak  solution  of  permanganate 
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of  potash  ;  punotared  wounds  being  first  incised^  and  bleeding  encour- 
aged. After  this  has  been  done,  each  wound  should  be  carefully 
wiped,  and  powdered  permanganate  of  potash  rubbed  into  it.  When 
dte  wouuds  are  deep,  injections  of  a  5  per  cent,  solution  of  perman- 
pamte  abould  be  had  recourse  to.  Now,  w^hat  are  the  objects  of  this 
iwrtment?  Tbey  are  (a)  to  cause  the  expulsion  of  as  much  of  the 
fiiiB  aa  possible ;  (6)  to  neutralize  any  virus  that  may  remain  ;  and  (c) 
tD  fantanze  the  part  so  as  to  convert  it  into  dead  tissue,  which,  as  we 
kaoWy  IS  iiiGapable  of  performing  the  process  of  absorption/* 


8MALl>POX  JLKD  VAOCINATION. 

It  ifl  qnite  noticeable  that  at  periods  varying  from  five  to  seven 
jiBEB  there  is  apt  to  Idc  in  all  larger  cities  an  epidemic  of  small-pox. 
Hie  same  is  true  to  some  degree  of  scarlet  fever  and  measles.  This 
iom  oot  arise  from  any  ascertainable  law  of  periodicity,  but  is  believed 
t»  be  owing  to  the  fact  that  this  is  the  period  of  first  school  age  in 
wtiA  so  many  children  who  have  been  kept  at  home  come  to  mingle 
moire  fully  with  the  outer  world.  In  the  cajse  of  small-pox  all  this 
oigkt  be  prevented  if  only  vaccination  was  thoroughly  practiced.  It 
IS  genefally  n^Iected  by  a  sufficient  number  to  furnish  the  material 
ba  its  propagation  and  extension.  Oo  this  basis  small-pox  will  soon 
be  doe  to  some  of  the  larger  cities  of  the  State,  The  outbreak  in 
has  been  more  extended  than  otherwise,  because  of  a  super- 
opposition  to  compulsory  vaccination  on  the  part  of  the 
m  French.  Cases  have  recently  occurred  in  Philadelphia  and 
ikJyu.  It  is  a  disease  so  communicable  that  but  few  of  the  unvac- 
escape*  I^t  local  Boards  at  once  take  warning. 
The  law  of  this  State,  Chapter  CLV*,  Laws  of  1880,  Section  10 
(pge  8  of  Circular  LFV^.),  requires  that  the  eni^ollmcut  by  district 
iliilui  of  schools  should  show  what  children  within  the  school  age  are 
Bfaooliiated,  and  provides  for  vaccination  at  the  exjiense  of  the  town- 
ihip  where  the  parents  are  unable  to  pay  theretor.  Section  1 1  of 
Chiller  CLV.,  I^ws  of  1882  (page  10  of  Circular  LIV.),  gives 
pwer  to  trustees  of  schools  to  exclude  from  school  all  un vaccinated 
duldreo  and  teachers  at  the  time  when  a  case  or  cases  exist  in  the 
ty^  If  the  district  clerks  would  inform  families  of  these  laws, 
abo  urge  the  vaccination  of  younger  children,  it  would  greatly 
to  the  public  protection* 
Circalar  XLIV.  of  the  Board  gives  full  directions  as  to  the  pro- 
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eurement  of  lymph^  aod  as  to  the  precautions  to  be  takeo  as  to  this 
and  other  communicable  diseases.  In  Germany,  since  1874,  all  chil- 
dren are  required  to  be  vaccinated  in  early  childhood,  and  again  at 
twelve  years  of  age.  The  diminution  of  the  disease  has  fully  justi- 
fied the  law.  The  same  can  be  said  in  England,  where  vaccination  ia 
also  compulsory.  We  have  belie%''ed  that  in  this  country  we  can  H 
attain  the  object  better  by  information,  persuasion  and  the  provisions 
of  the  school  law.  We  need  to  urge  upon  all  teachers  and  all 
families,  and  all  who  have  the  care  of  children,  the  importance 
ascertaining  how  many  have  been  vaocinated,  as  also  of  urging  upon 
all  the  need  of  attention  thereto. 


OUH  SUMMEB    RESORTS. 

Among  the  most  important  and  successful  industries  of  the  State  ia 
the  provision  of  places  of  resort  for  our  own  population  and  the  mul- 
titudes from  other  States  who  have  already  found  some  of  the  great 
advantages  possessed  by  New  Jersey,  It  is  not  merely  that  its  general 
location  affords  a  medium  between  the  rigor  of  the  more  Northern 
States  and  the  heat  of  the  Southern  lands.  The  great  diversity  of 
mountain  and  valley,  the  number  of  natural  lakes,  the  protection  of 
great  forests,  the  dry  and  warm  character  of  some  of  the  soils,  and 
the  beautiful  expanse  of  sea-shore,  with  the  very  ready  means  of  access 
from  every  part  of  the  country,  insures  a  constant  increase  of  visita- 
tion and  permanent  population,  if  only  the  natural  health  fulness  of 
these  resorts  is  carefully  guarded ;  for  it  must  be  remembered  that  the 
tendency  of  the  rapid  aggregation  of  people  in  temporary  resorts  is 
always  to  deteriorate  the  standard  of  healthfulness.  Much  of  the 
work  is  done  in  a  great  hurry*  Jerry  building,  housekeeping  regu- 
latetl  if  not  attempted  by  speculating  men,  water  and  cesspool  arrange- 
ments by  botchers,  a  Jioe  show  of  exterior,  and  a  slightiug  of  that 
which  the  transient  boarder  is  not  likely  to  inspect,  are  the  temptations 
presented.  Too  often  the  result  is  recorded  in  an  unrefreshed  return 
to  the  winter  home,  or  in  more  sudden  sickness.  M 

This  State  Board  early  turned  its  attention  to  these  places  of  resort,  ■ 
and  by  the  aid  of  its  inspectors  and  of  owners,  is  generally  able  to 
secure  the  u ceded  improvements.      The  exceptions  are  where  some 
local  Board  slurs  over  its  duty  for  fear  of  some  wealthy  owner  of  a 
hotel,  or  where  the  owner  has  suoh  exalted  views  of  his  own  sanitary 
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<3ompeteiicy  that  he  is  ready  to  make  crude  devices  of  his  own.  We 
must  insist  that  those  who  invite  the  people  to  come  to  places  oflered 
to  Ihem  because  of  the  claim  of  especial  healthfaluess,  are  under  obli- 
gplioD  to  look  to  complete  drainage,  to  a  good  water-supply,  and  to  a 
«oaiplete  protection  of  the  soil  from  all  poHution.  An  indignant  pro- 
famr^  wha^  family  got  sick,  has  recently  written  an  indignant  letter 
on  **The  Risks  of  a  Summer  Holiday/* 

It  is  not  fair  to  allure  people  to  places  called  *'  health  resorts/' 
anleas  they  offer  special  inducements  in  the  line  of  healih.  It  is  reason- 
mbk  to  expect  that  they  will  be  and  be  kept  under  the  best  sanitary 
adcoiiiistratioD. 

*fA  moment's  reflection  must  convince  any  one  that  the  fact  of  any 
ptrticalar  place  having  a  high  reputation  for  its  hygienic  qualities  is 
^artftiii  to  expose  its  inhabitants  and  those  who  visit  the  locality  to 
ipeeial  risks.  The  convalescent  from  maladies  of  all  classes,  and  more 
eipecaally  the  *  catching'  diseases,  always  seek  'change  of  air/  and 
tDcy  are  pretty  sure  to  go,  or  be  taken,  to  places,  probably  by  the  sea- 
aide,  which  are  renown^  for  their  restorative  pro|>erties.  Practic*ally, 
diereforej  just  as  a  district  naturally  free  from  phthisical  aflections  is 
Mte  to  be  crowded  with  the  victims  of  loog  disease,  so  a  healthful 
locality  is  likely  to  be  frequented  by  the  unhealthy.  There  is  no  help 
for  this,  and  the  fact  must  be  faced ;  but  in  so  far  as  infectious  or  con- 
tagious diseases  are  ooncerned,  there  ought  to  be  special  measures  taken 
to  protect  visitors  to  places  of  general  rasort  for  health  purposes  from 
the  needless  peril  of  unsuspected  morbid  poisons. 

**  We  do  not  desire  to  overstate  the  perils  which  beset  those  who  go 
from  home  to  seek  health,  but  it  cannot  be  disguised  that  the  danger 
indicated  is  a  very  considerable  one.  It  is  not  enough  to  consult  the 
dealh-rmte  of  a  locality,  and  to  assume  the  sanitary  perfection  of  a 
district  which  does  not  happen  to  have  had  many  deaths  from  zymotic 
disease.  There  are  many  maladies  which  do  not  directly  kill.  It 
woald  be  interesting,  though  painfully  so,  to  be  able  to  tabulate  the 
CMOS  of  disastrous  illness  distinctly  traceable  to  the  contraction  of  dis- 
mam  at  health  resorts  which,  having  only  an  insignificant  proportion 
of  deaths  from  infectious  disease  recorded  againnt  them,  contrive  Ui 
keep  Qp  their  character.  In  short,  we  shoiiUI  deal  with  disease  rather 
tfcaa  death,  or  mther  with  the  prevention  of  both/' 

The  following  summary  will  show  with  what  care  auoh  conditions 
tR  rc^gifilered  at  the  English  resorts  : 

[^^'The  statistics  bearing  upon  the  recent  health  of  English  watering- 
published  in  the  Registrar-Grenerars  Quarterly  Return,  just 
,  must  afford  considerable  satisfaction  to  the  thousands  who  are 
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now  migrating  from  our  large  towns  to  these  holiday  resorts.  It 
apppars  that  the  mean  atinoal  death -rat«  during  the  three  months 
ending  June  la^t  among  the  more  than  a  million  of  the  resident  popula- 
tion of  forty-six  seaside  and  inland  watering-places  of  England  and 
Wales  did  oot  exceed  15,6  per  1,000.  This  rate  was  2.4  below  the 
general  rate  in  the  whole  of  England  and  Walejs,  and  1.9  below  the 
mean  rate  among  the  nearly  eleven  millions  of  j>er50os  living  in  the 
rural  districts,  comprising  the  country  parishes  %vith  their  small  towns 
and  villages.  With  regard  to  the  zymotic  mortality  in  these  watering- 
places,  the  report  is  scarcely  less  satisfactory.  The  annual  death-rate 
from  the  principal  zymotic  diseases  in  these  forty-six  holiday  resorts 
was  0.97,  against  1,55,  the  mean  rate  in  England  and  Wales,  and  1.36 
in  England  and  Wales  exclusive  of  the  seventy-eight  large  towns. 
No  zymotic  diseases  were  I'egistered  during  the  quarter  in  Weston- 
super-Mare  or  in  Tenby,  while  the  rates  in  the  other  watering-plaoea 
ranged  upwartls  from  0.22  and  0.23  in  Torquay  and  Whitby,  to  2.11 
in  Eastbourne,  2.15  in  Southend,  2.16  in  Folkestone,  and  2*63  in 
Heme  Bay.  In  most  cases  in  which  the  zymotic  d^itli-rate  showed 
an  excess,  this  was  due  to  the  epidemic  prevalence  (during  the  three 
months  ending  June  last)  of  measles  or  of  whooping-cough*  Measles 
was  somewhat  fatally  prevalent  in  Hastings,  Exmouth,  and  Black- 
pool; whooping-cough  in  Scarborough,  Lowestoft,  Folkestone,  East- 
bourne and  Worthing;  scarlet  fever  caused  6  deaths  in  Yarmouth; 
ami  diphtheria  mortality  showed  au  excess  in  Southend,  Folkestone, 
Rhyl  and  Blackpool,  It  should  also  be  stated  that  *^fever,^'  princi- 
pally enteric,  caused  an  exceptionally  high  death-rate  in  the  watering- 
places  on  the  Kentish  coast,  especially  in  the  Isle  of  Thanet  and  in 
Dover,  It  would  be  judicious  and  useful  to  intending  visitors  if 
watering-places  at  this  season  of  the  year  publi.she<l  monthly  health 
bulletins  readily  accessible  to  the  public.  The  health  of  English 
watering-places  has  now  reached  a  general  standard,  and  their  reputa- 
tion has  most  to  gain  from  publicity  and  most  to  fear  from  false 
reports  arising  from  the  difficulty  of  getting  promptly  authentic 
information  respecting  their  health  and  mortality  statistics." 

It  is  the  intention  of  this  Board  to  turn  still  more  attention  to 
these  resorts,  and  to  seek  still  more  fully  to  protect  those  who  resort 
to  them.  This  is  the  highest  iaterest  of  proprietors  as  well  as  of 
visitors. 

Our  own  resorts,  whether  at  Schooley's  Mountain,  at  Lakewood,  at 
Lake  Hopatcoug  or  Greenwood,  or  at  the  scores  of  towns  and  villages 
by  the  sea-side  need  to  have  good  sanitary  certification.  They  then 
will  have  greater  numbers,  longer  seasons,  and  so  many  will  be 
induced  to  make  of  them  more  permanent  homes. 
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The  pl&QS  for  the  control  of  communicable  diseases  have  through 
post  times  undergone  many  modifications.  One  of  the  first  was  to 
,flee  from  the  sick  and  stone  the  physician  in  attendanc?e  because  he 
been  exposed  to  contamination^ 
Another  was  to  cast  out  as  unclean  those  who  were  affected,  or  to 
[iracticallj  kill  them  by  n^lect. 

Next  came  the  thought  that  as  some  one  of  these  attacks  seemed 

to  secure  immunity  from  future  attacks^  it  was  best  to  expose  persons 

^thereto   under  favorable   conditions.     This  method    never  obtained 

iQcfa  headway  except  in  the  modified  exposure  of  inoculation  for 

lUpox. 

Next  came  the  protection  of  vaccination,  which  has  proved  such  a 

ag  in  the  prevention  of  variola.     Unfortunately  we  cannot  say 

confidence  that  this  has  yet  been  practially  extended  to  any 

human  disease.     But  what  has  been  done  as  to  splenic  fever  or 

P^otJirax  among  animals^  as  to  chicken  cholera  and  as  to  hydrophobia, 

ai  least  excites  great  hopefulness  that  the  sphere  of  this  form  of  pro- 

phjlaxb  may  yet  be  greatly  extended. 

At  present,  the  three  great  advances  that  have  been  made  are  (a)  in 
the  hygienic  care  of  persons  and  their  surroundings ;  (b)  in  methods  of 
gcfienl  prophyloxis  and  disinfection,  and  (c)  in  the  isolation  and  nurs- 
ing of  the  sick. 

The  caue  of  persons  and  surroundings  has  chiefly  to  do  with  a  eon- 
formity  to  all  the  conditions  of  health  in  the  individual,  and  such 
^itteation  to  drainage  and  cleanliness  and  all  surround ings^,  and  to  all 
ihiogs  received  into  the  system  from  without,  as  accords  with  what 
are  believed  to  be  tlie  laws  of  health.  The  methods  of  general  pro- 
pbylaxis  and  disinfection  involve  the  use  of  certain  materials  known 
m  dtsiofectants,  for  the  purpose  of  destroying  those  particle  which 
are  believed  to  cause  disease,  or  of  depriving  them  of  the  soil  in  which 
tbej  are  wont  to  flourish*  Some  physicians  also  l>elieve  that  the  same 
principle  is  to  be  applied  to  persons,  and  therefore  adopt  in  times  of 
a  treatment  which  they  believe  renders  the  human  system 
rilifed  to  the  culture  of  these  disease-breeding  intruders.  The 
method,  that  of  isolation  and  care  of  the  sick,  has  especially 
productive  of  valuable  results  in  late  year^.     It  has,  over  and 
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over  again,  been  shown  that  by  systematized  methods  oontagioQB  dis- 
eases are  prevented  from  spreading  to  those  of  the  same  household, 
and  that  endemics  do  not  become  epidemics.  This  plan  of  separatioir 
is  now  almost  universally  recognized  as  desirable,  besides  such  care  of 
and  attention  to  the  patient,  as  to  excretions  and  secretions,  cleanliness 
and  surroundings,  and  all  good  care-taking  as  dilates,  modifies  or 
destroys  all  contagion-bearing  emanations.  Our  chief  difficulty  is, 
that  while  among  all  intelligent  physicians  and  nurses  this  view  is 
held,  practically  it  is,  so  often,  not  well  applied.  The  physician 
often  has  not  the  time  or  is  not  impressed  with  it  as  his  duty  to  see 
to  the  minute  fulfilling  of  all  details,  although  the  result  all  depends 
upon  this  systematic  and  sustained  minuteness.  Upon  it,  to  a  very 
large  degree,  depends  success  in  the  prevention  of  epidemics. 

THE   BREATH    AND    DISEASE, 

The  importance  of  a  proper  condition  of  the  mouth,  the  teeth,  the 
fauces  and  the  breath  is  not  to  be  lost  sight  of  in  seeking  to  prevent 
the  contagion  of  communicable  diseases.  We  have  good  reason  to 
believe  that  most  of  these  diseases  are  communicated  through  the 
breath,  or  through  organic  particles  conveyed  thereby.  If  the  mouth 
by  rinsing,  by  cleansing  of  the  teeth,  and  sometimes  by  the  use  of 
disinfectants,  is  kept  in  the  very  best  condition,  even  where  the  disease 
exists  or  has  existed,  it  is  not  near  so  likely  to  be  transmitted. 

We  are  more  and  more  finding  out,  for  instance,  how  often  sore 
throat  is  communicated  through  the  breath.  There  are  many  who 
believe  that  ordinary  sore  throats  are  communicable,  as  well  as  that 
they  often  form  the  soil  in  which  specific  forms  like  diphtheria  find 
lodgment. 

Dr.  C.  Haig-Brown,  of  Charterhouse  School,  England,  in  an 
analysis  of  127  cases  of  ordinary  tonsilitis,  and  in  sketches  of  two 
epidemics  of  it,  is  convinced  of  its  oontagiousnesa.  Follicular  ton- 
sil itia  frequently  affects  all  the  children  of  a  family.  Indei>endent  of 
therapeutic  value,  we  believe  that  the  use  of  potassium  chloride, 
fernim  chloride,  quinine,  sulphur  and  other  disinfectants  often  pre- 
venta  the  transmissioo  of  throat  affections. 


NOTIFICATION  OF  CONTAGIOUS   DISEASES* 


I     Legislation  has  attempted  to  aid  in  preventing  the  spread  of  disease 
by  laws  be  to  the  notification  of  disease.     The  law  of  this  State  is  of 
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most  moderate  and  coDservative  character.     It  is  committed  to 
af  Health  to  determine  its  enforoement  as  the  size  or  condi- 
tioai   of   their  respective  localities  of  the  threatenings  of   special 
^idemics  seem  to  demand.     Provision  is  made  to  compensate  the 
physician  for  the  notification.     The  notification  is  not  a  public  one, 
and  does  not  necessarily  involve  an  inspection  of  premises,  if  the  phy- 
dctao  in  attendance  has  made  himself  acquainted  with  local  conditions^ 
is  satisfied  that  they  have  or  will  have  no  relation  to  the  cause  or 
ity  of  the  attack  and  that  there  is  proper  isolation.     We  have 
er  known  a  city  systematically  to  follow  out  this  coarse  but  that 
health  authorities  were  fully  satisfied  as  to  the  benefit  to  the  people, 
Hr,  Littlejohn,  so  long  the  medical  health  officer  of  Edioborough, 
informs  us  that  while  the  municipal  government  is  economical,  the 
oeces&ity  and  advisability  of  the  system  is  so  fully  accepted  that  in 
18S2  he  reported  7,063  notifications,  and  at  an  expense  to  the  city  of 
over  £800,     He  regards  it  as  among  the  most  effective  measures 
for  the  limitation  of  disease.     Such  is  the  testimony  of  the  most 
^HEperienoed  health  officers  of  our  own  cities*     In  Paterson,  where  it 
^0b  sjBCematically  carried  out  and  aided  by  all  the  physicians,  it  has 
piroved  very  valuable  and  acceptable  to  all  concerned. 

The  right  of  a  State,  with  or  without  compensation,  to  require  such 
•ervioe  of  any  class  of  its  citizens,  is  such  as  it  exercises  when  it  re- 
quires license  for  one  business  and  not  for  another;  when  it  exempts 
aphysidan  from  jury  duty,  and  does  not  exempt  the  equally  busy 
druggist;  when  it  requires  co-operation  in  various  forms  and  does  many 
ocber  things  of  which  it  judges  whether  public  necessity  and  the  pub- 
lie  good  requires  it. 

While  it  is  not  surprising  that  those  who  reason  from  individual 
cases  and  do  not  look  at  the  broad  relations  of  notification  to  the 
dieckiog  of  diseases,  fail  to  realize  its  necessity,  and  while  some  may 
ckim  that  the  householder  should  make  the  report,  it  is  gratifying  to 
famw  that  in  general  the  propriety  of  allowing  Boards  to  require 
oodfication  is  conc^ed, 

Al  a  recent  meeting  of  the  American  Public  Health  Association, 

dit  matter  of  int^siate  notification  of  disease,  as  necessary  in  addi- 

lioQ  to  local  notification,  was  prominently  before  that  body,  at  the 

of  the  health  officers  of  Canada  and  of  Louisiana*     On  no 

hrooght  before  that  body,  composed  mostly  of  medical  men, 

w«  ever  known  a  stronger  and  more  uniform  expression  of 
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If  Boards  of  Health  have,  as  one  of  their  objects,  the  prevention* 
of  the  extension  of  coramuoicable  diseases,  it  would  seem  to  follow  aa 
a  corollary,  that  they  have  the  right  to  know  where  such  diseases  exist. 
It  is  a  parody  on  ethics  to  class  as  professional  family  secrets  the  con- 
cealment from  a  health  officer  that  there  is  small-pox  in  Mr.  A.'s  family^ 
or  that  Mr.  B,*8  children  are  having  the  scarlet  fever  or  diphtheria. 
Nor  can  any  judicial  decision  be  found  to  sustain  any  who,  under  the 
assumption  of  an  invasion  of  personal  rights,  claim  that  law  has  no 
right  to  obligate  those  in  attendance  upon  cases  of  contagious  disease 
to  help  guard  the  public  health  by  such  a  kind  of  certification  of  the 
fact  as  this  State  so  considerately  provides  for.  If  any  individual 
health  inspector  er  officer  is  impudent  or  annoying,  let  not  the  prin- 
ciple be  disputed  because  of  the  person.  The  prevalent  testimony  as 
it  reaches  us,  is  that  the  health  inspectors  often  prove  of  great  advan- 
tage not  only  to  the  public  health,  but  to  the  particular  households' 
concerned,  where  the  contagion  exists. 


TYPHOID    FEVER    AND    DIPHTHERIA. 

During  the  past  year  the  Board  issued  a  special  circular  as  to 
typhoid  fever  and  diphtheria.  Tbey  have  such  undue  prominence  in 
all  bills  of  mortality,  and  stand  for  so  many  days  and  years  of  sick- 
ness in  those  that  recover,  that  they  must  receive  our  most  diligent 
attention.  We  refer  to  the  circular  for  certain  facts  as  to  them* 
More  than  any  other  of  the  communicable  diseases  their  occurrence  or 
severity  is  identified  with  the  condition  of  surroundings.  Upon  these 
diseases  more  than  any  others,  turns  the  decision  of  the  question  of 
origin,  without  an  antecedent  case.  Such  names  us  abdominal  typhus, 
typho- malarial,  cesspool  and  pythogenic  fever  seem  to  point  to  the 
fact  that  there  may  be  modifications  of  old  diseases  that  are  hybrids, 
or  somehow  come  to  have  an  established  type  of  their  own.  As  to 
diphtheria,  its  relations  to  croup  and  to  follicular  tonsilitis  and 
various  forms  of  sore  throat  is  still  sub  judice.  The  belief  in  its  de 
novo  origin  is  on  the  increase,  but  there  is  need  of  much  close  and 
recorded  observation  as  to  it  It  is  claimed  that  "on  a  slight  and 
simple  sore  throat  a  diphtheric  taint  may  be  engrafted."  Common  ■ 
sore  throat  is  believed  by  many  to  be  transmissible  to  those  exposed  ■ 
to  the  breath.  Dr.  Haig-Brown  is  convinced  of  the  contagiousness  of 
tonsilitis.     He  sketches  two  epidemics  that  occurred  in  his   practice. 
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Dr.  Leesy  of  SL  Mary*s  Hospital,  London,  says:  "Many  ordinary 
citarrhs  are  distinctly  contagious.'*  The  following  abstracts  are  from 
an  address  of  R.  Hingaton  Fox,  M,D,,  in  April  laat  before  the  Medical 
Society  of  Loudon  i 

"Tonsilitis  and  its  relation  to  scarlatina  and  diphtheria  has  many 
soggefitions  worthy  of  thought    in   onr   dealing   with   some   throat 

'^  Inflammations  of  the  tonsils  present  manifold  varieties  and  grada- 
tioiis.  It  is  oonvenieoit  to  include  in  the  general  term  *ton8ih*ti8' 
some  forms  of  inflamed  throat  in  which  the  implication  of  the  tonsil 
is  a  less  striking  feature.  The  tonsils  do  not  stand  alone,  but  the 
maooQs  membrane  in  their  vicinity  is  studded  with  nodules  of  similar 
structure — i.  e,,  of  lymphatic  tissue;  these  are  most  abundant  on  the 
back  of  the  tongue  at  ite  root,  but  exist  also  on  the  sides  of  the  faueial 
aperture.  The  presence  of  these  lymphatic  organs  is  an  especial  char- 
acteristic of  the  fauces,  and  inflammations  of  the  fauces,  involving 
these  structures  generally,  may  well  be  included  in  the  forms  of  toosil- 
itia.  Catarrh  of  the  fauces,  however,  such  as  is  associated  Avith  nasal 
sod  pharyngeal  catarrh,  will  not  be  considered  here;  it  involves  the 
tonsil  little,  if  at  all,  aud  (X-curs  in  a  different  class  of  subjects  from 
that  affected  by  ordinary  tousilitis.  Passing  over  the  specific  varieties, 
due  to  syphilis,  tubercle,  variola,  <tc.,  we  meet  commonly  with  certain 
clinical  tj^pes  of  tonsilitis.  By  true  quinsy  I  mean  the  recurrent 
'^inflammatory  sore  throat*  (Trousseau),  which  results  in  abscess  in 
or  (more  often)  about  one  tonsil.  The  sudden  onset,  acute  pyrexia, 
and  rapid  inflammatory  redema  am  distinctive  features.  We  come 
next  to  the  common  tons! litis,  long  since  clearly  described  by  Dr. 
Aiostie,  who  distinguished  it  from  the  suppurative  form.  The  term 
^follicular'  is  often  applied  to  this  aflection,  being  derived  from  the 
&et  that  the  crypts  on  ine  surface  of  the  tonsils,  formerly  called  folli- 
dis,  are  often  plugged  with  exudation  (hence  'spotted  throat ');  it  is 
a  bad  designation,  since  the  word  *  follicle'  is  now  more  often  applied 
to  the  nodules  of  lymphoid  tissue  of  which  the  gland  consists.  The 
naioe  *  septic  tonsilitis*  is  provisionally  adopted  here. 

"A  fmmily  of  four  children  (age  from  four  to  eight  years)  began  to 
«]]  three  or  four  days  after  their  returu  from  the  sea-side  in  September, 
18S4t  The  eldest  girl  was  affwted  with  headache,  sore  throat,  coated 
toogoc  and  loss  of  ap}>etite.  The  other  three  children  followed.  Each 
wwa  «lightlv  feverish,  the  highest  morning  temperature  (in  the  mouth) 
being  100.1  ^,  IOTP,  J>9  ■ ,  and  100.8^.  The  fauces  were  red,  both  ton* 
ffll§  were  swollen,  and  in  one  case  they  presented  little  jxxjky  eminences. 
Williin  a  fortnight  all  were  well.  Some  of  these  children  have  at 
\*irioa#  times  suffered!  from  sore  throats,  true  diphtheria,  .severe  mumps, 
and  rheumatism,  as  well  as  chronic  enlargement  of  the  tonsils.  In 
muthlng  for  the  cause   of  the  tonsi litis,  it  transpired  that,  on  their 
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arrival  at  home,  the  children  had  druok  greedily  from  a  covered  in- 
door cistern  ia  which  the  water  had  stood  stagnant  and  tepid  for 
several  weeks. 

"These  cases  exemplify  the  leading  features  of  septic  tonsilitis  in  a 
railcl  form;  its  attacking  a  group  of  persons  ia  one  household,  often 
children  ;  the  brief  pyrexia;  both  tonsils  are  attacked  at  once,  being 
swollen  and  reddened,  and  they  may  present  small  yellowish  or  grayish 
white  pat-ehes.  There  is  not  the  acute  infiltmtiou  of  the  surrounding 
tissues  seen  in  true  qainsy.  The  cause  seemed  in  these  cases  to  te 
derived  from  impure  drinking-water.     *     •     * 

"This  disease  has  now  and  then  prevailed  in  extensive  outbreaks — 
either  in  a  certain  district,  or  in  a  school  or  other  large  institution. 
Instances  of  the  first  are  reported  by  Dr.  F,  P,  Atkinson  and  others, 
and  by  several  French  writers  (Morel!  Mackenzie);  of  the  second,  by 
Mr,  G.  A.  Cardew  of  Cheltenham,  and  by  Dr.  Haig-Brown  of  Godal- 
fining  in  a  paper  lately  read  l>efore  the  Association  of  Medical  Officers 
of  Schools.  Is  there  any  connection  between  septic  tousilitis  and  true 
quinsy?  Ma'at  English  writers  still  make  no  distinction  between 
them.  Yet  in  typical  cases  they  appear  wholly  distinct.  Suppura- 
tion perhaps  occurs  in  rare  cases  of  the  former  affection,  but  this  would 
not  prove  any  connection  with  true  quinsy, 

"  Tonsi litis,  often  of  a  severe  type,  is  a  prominent  eymptom  in  both 
scarlatina  and  diphtheria.     This  will  be  again  referre<i  to, 

"  We  pass  on  to  cases  of  a  more  mixed  apd  donbtfbl  character.  Ia 
the  proceedings  of  the  Medical  Society  of  London  ontbreaka  of  *  in- 
fectious sore  thn>at'  are  described  by  Drs,  Farquharson,  Routh  and 
Crisp.  Dr.  Routh's  forty-six  cases  occurred  in  a  public  institution  iq 
w^hich  the  drinking-water  was  impure.  Three  ty)>es  were  distin- 
guished— simple  cynanche,  sore  throat  with  diphtheritic  patches,  and 
scarlatina.  Dr.  Crisp's  outbreak  was  located  in  Chelsea,  along  the 
river-side,  and  was  attributed  to  the  opening  of  some  large  drains. 
There  were  forty-two  cases  of  *  mild  scarlatina,"  mainly  in  children, 
and  fifty-six  cases  of  'epidemic sore  throat'  Avith  large  inflametl  ton- 
sils, mainly  in  adults  who  had  had  scarlatina  already.  Outbreaks  of 
this  mixed  character  have  been  described  in  several  of  Mr.  W<  H, 
Power's  reports,  and  by  Mr.  Hartnoll,  of  Exeter;  others  have  been 
recorded  by  Dr.  Bond,  of  Gloucester,  Dr.  Mantle,  of  Chester-le-Street, 
and  Dr,  J.  Craig,  of  Llandudno.  The  last  three  accord  with  the 
description  of  *  pseudo-drphtheritis/  given  by  Dr,  H,  Ashby,  of 
Manchester,  in  the  Pradiliomer  (voL  xxxi.,  p.  414). 

"These  records  show  that  it  is  not  uucoramoUj  in  the  presence  of 
faults  in  the  air  or  water-supply,  for  temporary  outbreaks  of  mixed 
forms  of  tonsilitis  to  occur,  sometimes  infectious  in  their  character* 
Cases  which  would  commonly  be  described  as  scarlatina  and  as  diph- 
theria, with  others  of  mere  tonsilitis,  are  found  together!  with  cases 
of  a  mixed  type,  welt-nigh  impossible  to  assign  to  either  of  the  former 
classes,  and  all  apparently  depending  upon  a  common  cause.     Or  the- 
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latter  type  may  alone  be  present  (pseudo-diphtheritis).  Such  out- 
breaks seem  to  bold  an  iutermetliate  position  between  tonsil itis  and 
the  specific  fevers.  This  leads  me  to  the  following  proposition :  that 
scarlatina  and  diphtheria  may  be  regarded  as  essentially  forms  of  tou- 
silitis  which  have  acquired  infective  characters;  that  is,  they  differ 
from  other  forms  of  tonsilitis  in  having  the  power  of  infecting  the 

Zwtem  generally,  and  producing  the  phenomena  of  a  specific  disease, 
I  speakiiig  of  these  diseases  as  forms  of  tonsilitisj  I  would  not  do  so 
in  any  ©arrow  sense.  They  belong  probably  to  that  large  class  of 
dtseafied  whose  poisons  reach  the  blo<:>d  by  way  of  the  lymphatic  system, 
their  distinguishing  character  being  that  they  are  prone  to  enter  that 
-  miem  through  the  tonsil,  setting  up  tonsil  itis.  In  ordinary  tonsiiitis 
the  poisoa  scarcely  gets  further  than  the  tonsiL  The  term  '  poison ' 
is  here  used  as  a  convenient  expression  for  the  organic  maieries  titorbi, 
capable  of  multiplicatioo^  and  including  (tt  is  probable)  both  a  bao- 
teriom  and  the  products  of  its  growth. 

**  The  products  of  its  growth  do,  indeed,  enter  the  system,  and  cause 
some  brief  constitutional  disturbance;  but  the  living  poison  itself  has 
little  power  of  overcoming  tlie  resistance  of  the  tissues.  The  system  is  not 
iofeded  by  it ;  it  soon  dies  or  loses  itis  toxic  properties,  being  incapable 
of  reproducing  itself  in  the  human  body  to  any  great  extent,  if  at  all. 
Other  poisons  of  the  same  class,  but  better  adapted  for  living  in  the 
human  oi^nism,  thrive  therein,  infecting  the  system  generally,  and 
producing  symptoms  of  graver  character  and  longer  duration — in  fact, 
niDning  through  the  course  of  a  specific  fever  (scarlatina  or  diph- 
theria). Such  a  poison  is  able  to  go  on  reproducing  itself  in  the 
bain&Q  tissues  for  a  considerate  period,  and  without  losing  its  poison- 
oas  properties,  so  that  by  the  time  it  is  {to  adopt  Dr.  Fagge^s  expres- 
Am)  destroyed  by  the  pyrexia  which  it  has  set  up  it  has  causetl  the 
aefks  of  lesions  belonging  to  the  specific  fever.  It  has  also  by  this 
time  become  enormously  multiplied,  and  particles  of  the  tissues  con- 
taioiJig  the  [)oison  being  shed  and  eomnumicated  to  other  human 
hcanga,  set  on  foot  in  them  like  processes,  being,  in  fact,  conta^ia^ 
Now,  in  the  power  which  the  poison  possesses  of  so  far  overcoming 
the  roBiatance  of  the  tissues  of  the  human  body  as  to  reproduce  itsen 
lugdy  therein  without  marked  deterioration,  so  that  oifspring  remotely 
nmared  from  the  original  stock  still  produce  the  same  effects  in  the 
timam  of  a  fresh  human  subject — in  this  power  may  we  not  recognize 
the  characteristic  of  a  species  of  disease?  Some  affections — c.  g.,  vari- 
cma  forms  of  infectious  sore  throat — possess  this  power  in  a  limited 
degree,  and  chiefly  when  associated  with  septic  conditions  (as  the  prea* 
anoe  of  putrefying  matter  in  air  or  water,  &c.);  but  scarlatina  has 
a{ipareiitly  an  indefinite  power  of  reproduction,  and  largely  independ* 
titt  of  septic  conditions.  In  accordance  with  the  doctrines  of  evolu- 
tioQ|  we  may  suppose  that  the  specific  })oison  has  been  gradually 
dir?cloped  from  the  group  of  non-specific  poisons  of  tonsi litis,  which 
prggpt  a  \*aryiug  capacity  of  infecting  the  system. 
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"The  above  scheme  contains  niach  that  is  hypothetical,  but  it  fur- 
nishes  an  explanation  of  the  facts  abeady  stated,  especially  of  the 
occurrence  of  'intermediate  forms.'  Some  further  facts  will  now  be 
added  in  support  of  the  theory.  It  is  a  frequent  observation,  made 
by  Trosse^u  and  by  many  others  since,  that  common  tonsilitis  is  very 
prevalent  when  either  scarlatina  or  diphtheria  is  epidemic.  Again,  all 
these  diseases  areot\en  either  dependent  for  their  spread  on  septic  con- 
ditions, or  are  more  active  under  such  conditions.  Some  believe  that 
scarlatina  occasionally  arises  de  novo  under  such  circumstances,  whilst 
many  consider  that  diphtheria  so  arises,  *A  striking  feature  of  scar- 
latina is  the  great  variability  of  its  symptoms  and  of  its  course,* 
(Fi^ge.)  Tonsilitis  is,  I  submit,  the  most  constant  of  its  symptoms. 
It  is  notorious  that  in  mild,  scarcely  recognized  cases  of  scarlatina, 
sore  throat  is  the  only  symptom  observed.  Yet  sucli  cases  often  com- 
municate the  disease.  In  other  rare  cases  it  is  stated  that  a  rash  has  been 
present,  and  no  affection  of  the  throat.  Space  will  not  admit  of  refer- 
ence to  the  literature  of  this  subject ;  I  will  only  say  that  there  is  fair 
ground  for  c|uestlou  whether  a  tonsilitis,  too  slight  to  cause  any  com- 
plaint, did  not  exist  in  all  r^iieh  cases.  In  some  cases  of  scarlatina, 
again,  we  see  the  tonsils  covered  with  a  thick  membranous  investment. 
Thomas  and  others  say  that  true  diphtheria  is  then  concurrent.  Nie- 
raeyer,  Senator,  and  I  think  most  English  authorilies,  hold,  on  the  other 
hand,  that  diphtheritic  pharyngitis  may  be  the  result  of  the  scarlatinal 
poison  alone.  Whichever  view  be  taken,  there  appears  to  be  a  close 
connection  between  these  two  diseases. 

"  Diphtheria  has  been  classed  as  in  an  intermediate  ix>3ition  between 
specific  zymotic  fevers  and  common  local  inflammatory  diseases  (Par- 
sons), and  some  have  even  assigned  it  to  the  latter  category.  At  any 
rate,  it  has  not,  as  a  specific  fever,  acquire<l  the  stability  of  scarlatina, 
measles,  &c.  Oertels  (in  Ziemssen^s  Cyclopaedia)  and  Loefller  have 
ably  maintained  that  the  process  in  diphtheria  is  at  first  entirely 
local,  the  constitutional  efFccts  being  due  to  a  poison  developed  at 
the  seat  of  attack — i.  <?.,  at  the  fauces  in  ordinary  diphtheria.  The 
primary  local  lesion  also  presents  great  variety.  Senator  describes  four 
chief  types,  ranging  from  simple  catarrh  to  fibrinous  exudation.  Yet 
the  pec*yliar  paralytic  sequela?  may  follow  in  cases  where  the  throat 
lesion  was  so  slight  as  ti>  be  unrecognized.  Some  have  maintained 
that  ordinary  tonsilitis  is  in  rare  instances  followed  by  these  par- 
alyses. Such  eases  surely  belong  to  diphtheria;  nevertheless,  the 
statement  illustrates  our  present  point — the  closeness  with  which  this 
disease  approaches  to  ordinary  tonsilitis — so  that  there  is  hardly  a 
line  of  <lemareation  between  thera.' ' 

We  are  convinced  that  an  antiseptic  condition  of  the  mouth  and 
thrfmt  is  among  the  most  important  protections  in  the  presence  of  a 
septic  atmosphere,  and  especially  of  those  contagions  which  there  is 
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to  believe  enter  through  the  breath  and  are  disposed  to  find 
lodgment  and  development  amid  the  lymphatic  tissue  of  the  fauces. 
It  is  to  be  borne  in  mind  that  the  tonsils  and,  to  some  degree,  the 
adjoioing  membrane,  are  studded  with  sacs  or  nodules  stmilar  iu 
8tractiir«  to  Peyer*8  glands,  and  that  their  structure  is  that  of  absorb- 
ent glands.  "The  tonsils,*'  says  Fox,  *M)eing  themselves  nurseries  of 
yoang  leucocytes,  absorb  certain  elements  to  minister  to  the  growth 
of  the  white  cells.  If  septic  air  or  particles  are  jiassed  over  them  or 
mingled  with  the  flpittle,  these,  too,  admit  of  absorption.'*  In  my 
own  experience  I  think  I  have  often  seen  the  local  irritation  of  the 
disease  before  it  ha^  become  constitutional.  Yet  so  rapid  is  the  ab- 
sorption and  so  quick  the  affecting  of  the  glands  and  the  blcKxl,  that 
it  seems  to  many  constitutional  from  the  start.  Dr.  N.  E,  Davies, 
M*R.C.S.,  of  Sherborne,  thus  expresses  some  views  we  have  long 
entertained : 

''It  ia  a  disease,  the  germ  of  which  originates  in  filth,  overcrowding 
and  bad  sanitary  arrangementa,  is  surely  one  subject  to  fx>nsiderable 
amelioratioo,  and,  under  the  improving  eouditions  of  civilized  life, 
eventful  extinction — a  malady  which,  if  the  researches  of  Bretonneau, 
Loefller,  and  other  celebrated  pathologists,  prove  anything,  is  at  first 
a  local  affection,  and,  therefore,  one  that  ought,  almost  as  a  natural 
conseijueoce,  to  be  withiu  the  reach  of  medical  treatment*  It  is  a 
noteworthy  fact  that  the  part  first  attacked  by  this  disease  is  that 
which  is  most  accessible  to  the  diphtherial  bacteria — namely,  the 
pharynx;  and  it  is  not  surprising  that  childhood  offers,  as  Indeed  it 
does  to  most  zymotic  diseases,  the  most  favorable  ground  for  the 
growth  and  development  of  the  subtle  poison  of  diphtheria — ^a  poison 
tliat  respects  no  condition  of  life  and  sweeps  off  with  remorwless  im- 
partiality the  offspring  of  the  peer  and  the  peasant. 

*' During  the  twenty  years  it  has  l>een  my  province  to  treat  this 
diseasei  I  have  found,  almost  without  exception,  that  the  outbreak  at 
first  has  ^>een  due  to  the  contamination  of  water  or  milk  with  sewage 
saturated  with  human  excrement,  or  with  the  overflow  of  earth  privies 
in  low,  dami»  looaltties,  and  an  interesting  illustration  of  this  came 
ander  my  notit*  two  years  ago,  when  it  was  my  duty  as  medical  officer 
of  health  to  inventigate  the  cause  of  an  epidemic  in  a  little  village 
near  Sherborne,  where  an  entire  family  of  five  children  were  destroyed 
by  it,  and  where  numerous  other  cases  occurred,  some  of  which  ended 
fatally.  In  this  case  a  spring  of  pure  water  was  oonveyed  down  a 
bill  in  u  leaden  pipe;  this  opened  into  a  stone  trough,  and  from  tliis 
trough  it  again  passed  underground  through  some  earthen  wart*  pi])es 
(which  were  not  cemented  properly  together)  into  a  stvoud  trough, 
and  thenoe  it  ran  as  an  open  stream  through  a  thickly  populated  vil* 
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lage  lying  in  a  valley  about  a  quarter  of  a  mile  long.     Now,  betweeo 
the  two  troughs  I  have  mentioned  was  au  oj>ea  privy,  the  liquid  con- 
tents of  which  had  percolated  througli  the  earth,  and  thence  through 
the  joints  in  the  earthenware  pipes  into  the  second  trough,  afterwards^ 
of  course,  contaminating  the  whole  stream  in  its  downward  course 
through  the  village.     Now  mark  this  circumstance:  a  few  houses  near 
the  first  trough  used  their  water  from  that,  and  these  escaped  the  epi- 
demic; whereas,  those  who  used  their  water  from  the  second  trouffb  , 
and  frooT  the  stream  suffereil  more  or  less ;  and  the  family  in  which^      ■ 
as  I  have  mentioned,  the  five  fatal  cases  occurred,  went  for  their  sup-       ■ 
ply  exclusively  to  the  second  trough,  and  therefore  got  the  poison  in 
its  most  concentrated  form. 

**Now,  what  does  the  history  of  this  epidemic  teach?  That,  at  all 
events  in  its  first  incursion,  the  cause  was  strictly  local,  and  that  the 
bacterial  poison  had  its  origin  between  the  two  troughs,  and  in  the 
most  fatal  period  of  the  epidemic,  infected  its  victims  by  the  "mouth 
and  alimentary  canal  through  drinking  the  water.  I  opine  that,  such 
being  the  case,  it  is  only  natural  to  suppose  that  in  the  spongy  sub- 
stance of  the  tonsilar  glands  the  microooecus  finds  a  congenial  home,, 
and  from  thence  by  fibrinous  infiltration  and  inflammation  invades 
the  blood  and  the  whole  system,  and  this  in  some  cases  so  rapidly  as  to 
destroy  life  in  a  few  hours.  I  call  attention  to  this  fact  simply  to  show 
that  au  Gpidemic,  at  all  events  at  first,  spreads  by  direct  contact  with 
the  poison — L  c,  by  imbibition.  Afterwards,  as  a  matter  of  course,  it 
may  spread  by  other  means,  and  its  virulence  be  intensified  by  condi- 
tions of  climiite  and  atmosphere. 

**For  the  present  it  is  wise  and  right,  I  believe,  to  agree  with 
Loeifler,  Empis,  Kellog,  Avery,  Bretonneau,  and  many  other  cele- 
brated pathologists,  that  the  disease  is  at  first  a  local  disease,  and  that 
the  constitutional  symptoms  depend  upon  general  infection  from  this 
local  lesion,  and  their  mildness  or  virulence  upon  locality,  atmospheric 
conditions,  age,  heredity,  and  the  surroundings,  healthy  or  unhealthy, 
of  the  victim,  and  perhaps  I  may  add,  the  amount  of  the  poison  that 
has  been  imbibed;  and  acting  on  this  belief,  how  important  it  is,  when 
an  outbreak  occurs,  to  endeavor  io  every  way  to  localize  it  and  prevent 
its  spreading  by  means  of  contaminatetl  w^ater,  milk,  and  clothing,  or 
by  interconmiunication  with  infected  areas,  and  by  energetic  treatment 
to  stamp  it  out* 

**  My  plan  of  treating  the  disease  is  as  follows :  I  assume  that  the 
case  is  treated  in  it,s  early  stage — the  only  stage  in  which  local  treat-  ■ 
ment  can  really  avail,  for  when  once  the  blood  becomes  impregnated  " 
with  the  fungoid  micrococcus  or  bacteria  of  diphtheria,  the  poison  13 
then  deposited  in  organs,  such  as  the  trachea  or  the  bronchi,  beyond 
the  reach  of  local  treatment ;  and  it  becomes  a  question  whether  the 
constitution  of  the  patient  can  eliminate  the  poison,  and  nature, 
generous  nourishment,  iron,  <tc.,  once  more  re-establish  convales- 
cence.    In  the  first  place,  in  any  affection  of  the  throat  I  lose  no 
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tiiike  in  examiDiog  it,  and  watch  carefully  for  the  unmistakable  wash- 
kAiher-like  creeping  deposit  of  diphtheria,  or  the  syraptoras  of  its 
sister  diseases,  follicular  tonsilitis,  croup  and  scarlatina ;  if  it  turns 
out  to  be  diphtheria,  I  give  a  mixture  containing  six  drachms  of  the 
tiocttire  of  the  perchloride  of  iron  to  five  ounces  of  sweetened  water, 
and  at  this  strength,  undiiuted,  1  insist  that  tlie  child  shall  take  every 
hour,  for  twelve  hours,  a  desscrtspctonful  (if  the  patient  is  older  or  an 
adult,  a  much  larger  dose),  and  that  this  dose  shall  be  re{>eated  whether 
vomiting  occurs  or  not.  At  this  strength  I  find  in  that  time,  or  a 
few  hours  more,  that  the  growth  has  a  shriveled  look  and  its  vitality 
is  destroyed.  I  then  reduce  the  dose  and  extend  the  intervals,  and, 
as  I  believ^e,  with  many  others,  that  iron  has  some  specific  power  of 
arre^n^  the  septic  action  of  the  poison  in  the  system,  continue  it  for 
two  or  three  days  or  longer,  keeping  up  the  strength  with  strong  beef 
tea,  milk  and  port  wine;  if  these  cannot  be  taken,  I  use  an  enemata 
every  four  hours  of  equal  parts  of  beef  tea,  port  wine  and  cream  or 
milk.  The  advantages  of  this  treatment  over  the  loc^al  application  of 
caustics  is  that  it  reaches  every  part  of  the  pharyngeal  tract  likely  to 
be  affected,  and  is,  as  I  mentione<l  before,  strong  enoogh,  given  in  this 
way,  to  destroy  the  vitality  of  the  fungus  of  dij>htheria ;  and  let  me 
here  impre^  the  alisolute  necessity  of  keeping  a  thorough  draught  of 
fresh  air  constantly  passing  through  the  room,  for  how  can  it  be 
expected  that  a  blood  poison  can  be  eliminated  if  it  is  continually 
breathed  again?  As  well  might  one  attempt  to  resuscitate  a  person 
dying  from  inhaling  a  poisonous  gas  without  first  taking  the  sufferer 
int4J  the  open  air.  It  is  needless  to  say  that  this  treatment,  in  the 
generality  of  cases,  should  \ye  supplemented  by  giving  barley-water, 
sweetened  in  the  case  of  children,  containing  two  drachms  of  chlorate 
of  potiush  or  other  antiseptic  drug,  to  the  pint,  but  I  prefer  chlorate 
of  potash,  for  it  is  not  onpleasaot  to  the  taste,  and  children  will  drink 
it  r^dily." 

The  chlorate  of  potash  may  as  well  be  administered  in  the  iron 
solution.  A  similar  treatment,  in  less  but  frequent  doses,  for  those 
who  have  been  exposed  to  the  poison  will,  we  think,  diminish  the 
receptivity  of  the  throat  membrane  and  of  the  system  and  so  prevent 
atfaeks.  But  it  is  still  more  important  to  prevent  those  conditions  of 
fool  dampness  and  confined  polluted  air,  which  either  originate  the 
diseaae  or  are  the  determining  factors  in  its  propagation  and  virulency. 
Is  18  in  the  range  and  duty  of  our  control  far  more  than  some  imagine. 
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tAt  the  close  of  the  last  year,  this  Board,  with  the  assistance  of  State 
SuperioteDdent  Chapman,  had  begun  an  inquiry  into  the  sanitary  con- 
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-ditioD  of  the  school-houses  of  the  State.  The  inquiry  has  proved  to  be 
of  even  more  importance  and  advantage  than  was  auticipate<i»  The 
small  question-book  which  was  prepared  was  of  itself  suggestive  of 
many  of  the  real  needs  of  our  schools.  As  one  copy  was  sent  to  be 
kept  on  file  for  the  reference  of  school  boards,  trustees  and  teachers,  ■ 
it  serves  as  a  constant  reminder  of  defects.  The  inquiry  reveale«i 
some  oversights  and  neglects  which  were  promptly  remedied.  In  all 
other  cases  it  placed  before  the  State  Superintendent  of  Education  and 
before  this  Board  the  great  defects  in  some  of  the  school-buildings  and 
their  appliance^*  The  i*esponse  to  these  inquiries  ha.s  been  so  complete 
that  more  than  1,500  replies  are  on  file*  They  will  be  duly  tabulated 
and  analyzed  for  the  school  report,  and  furniah  the  basis  for  the  ooni-  M 
mon  advisement  of  the  two  departments.  It  has  so  far  attracted  the 
attention  of  a  neighboring  State  as  to  have  received  therein  the  fol- 
lowing notice : 

**THE  SCHOOI;8  OF   NEW   JERSEY. 

"This  sanitary  survey  is  instituted  with  a  view  of  ascertaining  the 
exact  condition  of  every  school  for  the  purpose  of  enforcing,  as  far  as 
practicable,  reforms  of  abuses  that  are  known  to  exist  in  the  State, 
Ijoth  in  large  cities  where  schools  are  overcrowded  and  in  rami  dis- 
tricts wbei*e  the  buildings  arc  old  and  ill-suited  to  school  purposes. 
One  of  the  practical  benefits  that  has  already  been  secured  by  the  sur- 
vey has  been  that  dilatory  local  Boards  have  given  some  attention  to 
the  condition  of  their  schools  before  returning  the  answers  to  the  ques- 
tions contained  in  the  circular.  Whitewash  has  appeared  on  the  walls 
that  knew  it  not  l^efore,  and  broken  panes  have  been  restored  in  dilapi-  ■ 
dated  windows.  f 

'*The  manner  in  which  the  survey  is  conducted  is  commendable. 
The  questions  propounded  are  intensely  search ing^  and  inquire  into 
^ very  feature  and  part  of  the  school-bLiildlngs  and  their  environments. 
There  are  fifty  questions  in  the  circular  and  a  chart  which  enables  those 
compiling  the  answers  to  give  a  definite  plan  of  the  school-rooms,  the 
location  of  stores,  sinks,  blackboards  and  windows.  The  questions 
are  intended  to  draw  out  the  number  of  doors  in  each  room,  location 
of  windows  and  size  of  pancj,  their  distance  from  the  ceiling  and  their 
location,  wliether  before  or  behind  the  pupil.  In  the  search  for  sani- 
tary  defects,  inquiry  is  made  concerning  pools  of  water  in  the  yards ;  m 
how  the  building  is  heated  and  ventilated  ;  the  manner  of  preventing 
draughts  of  wind,  positions  of  the  blackboards,  source  of  water-sup- 
ply, depth  of  wells  and  its  protection  from  surface  pollution  ;  whether 
closets  are  ever  Hushed,  and  if  there  are  any  daugerous  nuisances 
near  the  house,  such  as  barn-yards,  slaughter-houses  or  stagnant  pools  ; 


SANITARY  EDUCATION, 


46* 


whether  any  provisions  are  made  for  haod  and  face  washing,  and 
whether  the  doors  are  made  to  swing  outward  as  the  law  requires.  All 
the  fifty  questions  are  necessary  to  a  proper  survey  of  the  buildings/' 

The  results  thus  secured  will  be  followed  up  witli  con^espoudeuce 
and  furtJier  iDqutries  until  great  change?  will  be  wrought  in  the  sani- 
tary fitness  of  such  buildings  and  appurtenances  as  are  found  to  be  in 
need  of  alteration. 

As  the  teaching  of  hygiene,  like  moat  teaching,  requires  line  upon 
line,  precept  upon  precept,  this  advantage  gained  must  be  followed  up 
by  continuous  instruction.  It  has  been  suggested  to  us  that  in  every 
acfaool-room  a  chart  might  l:>e  placed  on  the  wall  with  such  queations 
is  theBt  as  a  reminder  : 

t**  Is  the  temperature  of  this  room  now  between  68  and  70? 
•*  Was  this  room  well  flushed  with  fresh  air  in  the  afternoon  after 
the  dkmissal  of  the  school  ? 
'*  Is  the  proportion  of  carbonic  acid  in  the  atmosphere  of  this  roomi 
aofe  than  6  parts  in  10,000? 

**  la  the  ventilation  of  this  room  accomplished   without  draught 
upon  any  pupil  ? 
^*  la  the  light  now  admitted  without  injury  to  any  pupil  ? 
"  What  pupils  are  compelled  to  hold  their  books  nearer  to  their 
eyes  tlian  15  inches? 

"  la  this  owing  to  poor  print,  deficient  light,  improper  desk,  or  is  it 
a  defect  in  the  pupil's  eye  ?*' 

Such  suggestive  questions  are  of  service.  We  are  glad  to  know 
thai  the  Superintendent  of  Public  Instruction  and  the  various  County 
Soperintendents  and  teachers  are  now^  having  their  attention  directed 
to  the  teaching  of  hygiene  in  the  schools*  What  we  desire  to  have 
appesr  in  the  life  care  of  the  people  we  must  have  taught  to  some 
extent  in  the  schools.  The  child  who  is  taught  the  requisites  to  sus- 
tained health  and  the  self-control  necessary  to  secure  them  has  made 
no  tmtmportant  advance  in  education.  Text-books  are  now  at  hand 
whidi  will  aid  the  teacher  in  doing  efticieDt  service  in  this  department. 
The  school  circulars  of  this  Board  are  at  the  command  of  all  who  will 
mod  for  them. 

SAJfTTABY   EDUCATION    AKD    IN8PECT10N    BY    HEALTH    INSPECTORS. 

At  one  time  sanitary  science  and  art  were  regarded  as  simply  inci- 
dontal  to  other  departments  of  knowledge.     Hence,  it  was  taken  for 
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granted  that  every  physician  oould  give  sanitary  advice  or  perform 
the  duties  of  a  sanitary  officer.  Not  only  this,  but  builders,  plumbers, 
architects,  engineers,  etc.,  were  called  upon  to  advise  quite  out  of  the 
domains  of  their  respective  callings.  It  is  true  of  all  these,  and 
especially  of  medical  knowledge,  that  they  lay  a  good  foundation  for 
sanitary  aoquireinents.  But  it  is  equally  true  that  sanitary  fitness  for 
advice  or  administration  requires  special  training  and  the  acquirement 
of  knowledge  from  various  departments.  It  is  not  until  one  comes 
to  recognize  it  as  demanding  special  study  and  practice  that  either  it 
or  the  individual  find  their  proper  place. 

This  has  been  so  far  recogniaetl  in  Great  Britain  that  eleven  of  ita 
leading  colleges,  including  the  Universities  of  Oxford,  Cambridge, 
Edinboro',  Glasgow  and  Dublin^  give  special  diplomas  or  degrees  as  to 
sanitary  or  public  health  qualiiications.  There  are  now  about  250  of 
these  authorized  practitioners  in  Great  Britain  and  its  province. 
Besides  this,  the  Sanitary  Institute  of  Great  Britain  gives  certificates 
to  those  who  successfully  pass  the  examinations. 

The  following  series  of  questions  are  not  only  valuable  as  giving 
an  idea  of  the  standard,  but  may  well  be  studied  by  all  those  who 
d^ire  to  test  their  own  sanitary  knowledge : 

**Q.  Why  ought  sewers  to  be  ventilated?  What  circuraatances  favor 
the  formalion  of  foul  gases  in  sewera,  and  how  can  new  aewers  be  con- 
structed so  as  to  prevent  or  greatly  reduce  the  formation  of  socb  ga^es  ? 

"^,  To  prevent  the  foul  gases  generated  in  the  sewers  from  finding  their 
way  into  dwellings,  and  to  prevent  any  accurotilation  of  such  gases  in 
the  sewer  itself.  Bad  construction,  improper  gradients  (which  allow  the 
sewer  to  heconie  a  sewer  of  deposit,  and  not  self-cleansing),  insufficient 
flushing  where  such  gradient  cannot  be  obtained,  dead  ends,  want  of 
ventilation,  defective  joints  which  may  allow  of  leakage  from  gas  mains  to 
enter  sewer,  and  minor  causes*  New  sewers  Hhotild  be  constructed  in 
straight  lines  from  manhole  to  manhole,  with  a  perfect  invert  having  a 
uniform  fall  of  suflScient  gradient  to  allow  them  to  be  self-cleasing  j  of  J 
such  shape  aa  to  gi%^e  the  maximum  scour  with  the  minimum  friction  sur- 
face; and  so  ventilated  as  to  make  it  impoaaible  for  sewer  gas  to  generate. 


"Q.  What  is  meant  by  disconnecting  a  house  drain?  Deacribe  what  ad- 
juncts are  necessary,  and  what  arrangemenls  shall  be  made  for  ventilation. 

*'A,  By  disconnecting  a  house  drain  is  meant  the  severance  of  the  drain 
from  direct  communication  with  the  sewer,  thereby  preventing  gases  gen- 
erated in  the  aewer  entering  the  dwelling  connected  with  it.  A  siphon 
trap.  A  downcast  ventilator  between  the  aiphon  and  the  premiseSi  and 
an  upcast  ventilator  at  the  head  (or  upper)  end  of  the  houae  drainp  to  be 
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I  up  ite  full  diameter  above  the  roof  of  the  premisea,  thua  permitting 
I  free  carrent  of  air  to  flaw  entirely  through  the  drain, 

''The  direct  communication  between  the  house  drain  and  the  public  sewer 
b  thus  cut  off,  and  the  house  drain  itself  is  constantly  swept  by  a  current 
of  fjreab  air  eDtering  it  at  the  lower  openings  and  having  its  exit.  A  slight 
IneraAie  in  the  fall  of  the  house  drain  just  before  entering  the  trap  will 
greftUy  aatist  in  flushing  the  trap  and  preventing  obstruction. 

'•Q-  Explain  the  following  processes  of  purifying  sewage,  and  describe 
I  met  ion  in  each  case:    (A)  The  lime  and  one  other  precipitation  pro- 
\B)  Irrigation  of  land.     How  would  you  lay  out  the  land  for  an 
tnigAtton  farm,  selecting  your  own  conditions  of  situation  and  soil  ? 

*'A,  {A)  The  lime  process  consists  of  the  admixture  of  slaked  lime 
i  af  lime)  with  the  sewage,  which  combining  with  the  solids  in  sus- 
I  eauaes  a  heavy  deposit  to  take  place  in  the  settlement  bank  which 
DowB  Ibe  effluent  to  discharge  comparatively  free  from  offensive  matter. 
**{B)  The  A,  B,  C,  process  as  carried  out  at  Leamington,  consists  of  the 
idttion  to  the  sewage  of  alum,  blood,  charcoal  and  clay  (hence  its  name) 
nd  I  believe  some  small  amount  of  manganese.  This  causes  a  deposit  to 
take  place  in  the  shape  of  a  dark  colored  mud — which  may  be  used  as  a 
oiAtittTe;  the  supernatant  watex  then  passes  off  to  the  outfall. 

''The  irrigation  of  land  may  be  said  to  be  the  treatment  of  sewage  by 
BUDml  means,  or  the  discharge  of  it  upon  land  prepared  by  under^draln- 
mg  for  its  reception,  which  allows  the  sewage  to  percolate  or  filter  through 
the  eoil  into  the  system  of  underdrains.  from  whence  it  is  conducted  in  an 
alnaost  pure  condition  to  the  nearest  stream  or  water-course. 

**ln  laying  out  a  sewage  farm  my  first  consideration  would  be  an  eligible 
mttt  where,  by  a  gentle  inclination,  I  could  obtain  an  outfall  for  my  efEuent 
liilo a  lUeam  or  brook.  The  conditions  I  should  look  for  in  the  laud  would 
lie  inch  a  soil  as  would  be  not  too  porous,  as  gravel,  or  too  heavy,  as  clay, 
at  Ibe  former  would  allow  of  too  quick  a  filtration,  and  the  latter  to  slow, 
teidee  being  too  retentive.  I  should,  therefore,  prefer  a  medium  between 
tbaee  two — a  good  loam  overlying  gravel,  which  I  should  properly  under- 
drtin  with  agricultural  pipes,  which  I  should  lead  to  my  outfall.  I  should 
iy  in  carriers  fur  distribution  of  the  sewage  on  the  surface  of  the  land, 
ihich  would  be  fed  from  duplicate  tanks,  and  I  should  provide  a  storm 
•verflow  for  excessive  rain-falls,  snow  or  floods. 


^Q,  Ejrplain  what  is  meant  by  'constant^  and  *  intermittent*  water-sup- 
^y?  What  are  the  advantages  and  disadvantages  of  each?  What  pre- 
QUliooa  are  necessary  to  prevent  the  water  being  polluted  inside  a  house 
(A)  with  cisterns  ;  (B)  without  cisterns  ? 

**A*  By  the  'constant*  system  is  meant  the  supply  at  high  pressure  at  all 
iUMi  o/  water  for  domestic  or  other  purposes,  and  its  advantages  consist 
Ib  the  fact  that  it  is  always  fresh,  as  it  does  not  require  to  be  stored  in 
gHefpi^  and  it  is  always  ready  in  eate  of  fire.    It  also  requires  little  or  no 

iu^  beyond  the  ordinary  tap.    Its  defects  are  the  liability  to  waste, 
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freezing  in  the  pipes,  and  the  fact  that  during  repairs  to  the  mains  the  dis- 
trict may  be  without  water,  and  in  some  of  the  higher  levela  there  may 
occasionally  be  a  ahortnees  of  supply;  but,  even  under  these  conditions,  it 
is  infinitely  superior  to  the  intermittent 

"The  *  intermittent '  supply.  In  this  system  the  water  for  use  must  be 
stored  in  cisterns  or  other  receptacles,  and  ia  liable  to  interruption  by  acci- 
dent or  neglect  of  the  company's  servanta,  or  the  occasion  of  fire  or  froets. 
Again,  the  water  having  to  be  retained  in  cisterns,  is  liable  to  pollution,  the 
cisterns  being  \*ery  frequently  so  placed  as  to  be  difficult  of  access  for  cleans- 
ing^ liable  to  iiie  danger  of  gas  emanations,  lead-poisoning  and  fungoid 
growths ;  and  the  fittings  required  for  this  system  are  both  costly  and  intricate. 

*'To  prevent  the  pollution  of  water  in  a  house  where  there  are  cisterns. 
It  is  essential  that  the  cisterns  receive  a  thorough  and  periodical  cleansing; 
that  they  be  situated  in  such  a  position  that  they  be  easily  accessible  for 
that  purpose,  safe  from  the  danger  of  pollution  by  sewer  or  other  gas,  dust 
or  atmospheric  influences ;  they  should  not  be  connected  with  water- closets, 
a  separate  cistern  being  used  for  that  purpose;  the  overflow  or  discharge 
pipe  should  be  led  on  to  an  open  gulley,  and  not  connected,  as  ia  too  fre- 
quently the  case,  with  the  drain.  The  copper  ball-cock  should  receive 
attention,  as  it  is  frequently  found  corroded  with  verdigris ;  and  above  all 
the  cistern  should  be  thoroughly  ventilated.  In  a  house  without  cisternB 
the  danger  is  chiefly  from  gas  escape,  and  from  the  fact  that  often  at  higher 
levels  the  water-supply  may  fall  short,  and  under  these  conditions  the 
water-closets  would  prove  a  serious  nuisance.  There  is  also  danger  of 
bunting  pipes  wheo  the  pressure  is  renewed  after  a  stoppage. 

**Q.  Give  a  description  of  an  ordinary  rain-gauge;  mention  the  points  to 
he  observed  in  fixing  it,  in  order  to  obtain  a  correct  record  of  the  amount 
of  rain-fall ;  state  the  reasons  for  your  opinion? 

'*A,  An  ordinary  rain-gauge  is  a  circular  metal  cylinder  5  inches  in 
diameter,  having  an  open  funnel  discharging  the  rain-fall  caught  therein 
into  a  graduated  glass  measure  (graduated  to  ji^r  of  an  inch).  In  fitting  it, 
it  ahould  be  set  perfectly  level,  and  permanent,  to  remain  so,  never  less 
than  6  inches  above  ground  or  more  than  12  inches,  a  mean  between  the 
two  being  general ;  it  should  be  set  upon  level  ground,  at  a  distance  from 
buildings,  shrubs,  trees,  walls,  &c.,  at  the  least  as  many  feet  from  their  baa© 
as  they  are  high,  equal  to  an  angle  of  90°.  If  a  clear  site  is  imptissible, 
shelter  from  NAV.,  N.  and  E.  is  most  endurable,  less  so  from  the  S,,  S.E. 
and  W.,  and  not  at  all  from  the  S.W.  or  N.E. 

"  Special  care  should  be  observed  so  as  to  keep  all  tall  growing  flowers 
away  from  the  glasses.  Gauge  should  be  emptied  at  9  a.  m.,  and  the  result 
recorded  against  the  previous  day, 

''  One-twelfth  depth  of  snow  equivalent  to  water. 


I 
I 


I 


*'Q.  Describe  the  systems  of  ventilation  that  you  would  consider  efficient 
for  the  ventilation  of  (A)  a  church,  (B)  a  dwelling-house. 
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"ii.  In  TentilatiDg  a  church  I  should  provide  a  series  of  protected  air 
inlets  near  to  the  roof,  above  the  heads  of  the  congregation  in  the  gallery. 
The  air  should  pass  freely  through  small  perforations,  so  as  to  divide  it 
into  minute  volumes,  and  below  the  floor  line  I  would  provide  protected 
outlets ;  the  heavy  air  passing  down  through  the  upper  openings  would 
mix  freely  with  lighter  ascending  air,  and  thus  cause  a  pure  current  free 
from  draughts.  A  hot-air  apparatus  below  the  body  of  the  church  would 
aaust  this  result. 

"In  a  house  I  should  apply  the  same  principle,  placing  my  ventilators 
behind  the  cornice.  My  calculations  I  should  base  thus.  An  ordinary  fire 
in  a  grate  requires  1,000  cubic  feet  of  fresh  air  per  minute ;  a  gas-burner, 
8  cube  feet;  a  human  being,  15  cube  feet.  Thus,  a  living-room  calculated 
to  acccmimodate  ten  persons,  having  a  fire-place  and  two  gas-jets,  would 
require,  to  keep  the  atmosphere  pure,  10X15=160+8X2=16+1,000=1,166 
cabe  feet  per  minute ;  velocity  of  entering  air,  8  feet  per  second.  Open- 
ings to  the  extent  of  19.488  feet  would  supply  sufficient  air. 

"Q.  In  what  way  does  the  size  and  shape  of  a  sewer  affect  the  velocity 
of  the  sewage  flowing  through  it?  If  a  12-inch  pipe  sewer  with  an  inclina- 
tion of  1  in  200  gives  a  velocity  of  8^  feet  per  second,  what  velocity  would 
it  give  if  laid  at  an  inclination  of  1  in  800,  the  pipe  running  half  full  in  each 
case?  Would  this  latter  velocity  suffice  to  keep  the  sewer  self^cleansing? 
To  what  extent  could  this  velocity  be  practically  increased  by  flushing? 

"ji.  The  size  and  shape  of  a  sewer  has  a  material  effect  upon  the  velocity 
of  the  sewage  flowing  through  it,  an  elliptical  sewer  giving  greater  velocity 
of  flow  to  small  quantities  of  sewage  than  a  circular  one,  as  it  exposes  a 
smaller  surface  to  be  acted  upon.  In  large  volume  I  should  prefer  circular 
sewers,  as  the  scour  is  decreased  in  proportion  to  depth ;  it  is,  therefore, 
obvious  that  a  given  quantity  of  sewage  would  be  deeper  in  an  elliptical 
than  in  a  circular  sewer ;  hence  the  bottom  velocity  would  be  less. 

Velocity. 

^7^jr=1.75=not  sufficient  to  make  sewer  self-cleansing. 

200      (14.142 
100         8.5 


24)100   70.710 
96  42.426 


28)400  49.4970 
281  === 


2824)11900 
11296 

28282)60400 
56564 
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800(28.282 
400 


iint>— 28.284)49.4970(1,75 


48)400 
884 

662)1600 
1134 


5648)46600 
45184 


56564)141600 
113128 


"Thia  head  would  require  to  be  increased  to  at  least  8  feet  per  second  to 
render  the  sewer  eelf-cIeanBing^  although  great  difibrence  of  opinion  exists 
among  engineers  upon  this  point,  some  assert! og  that  a  flow  of  6  feet  is 
Deceesary.    My  own  experience  is  that  3  feet  is  ample. 

''Q.  A  complaint  having  been  made  that  an  offensive  smell  proceeda 
from  a  certain  sewer,  what  steps  should  be  taken  to  find  out  the  cause ;  to 
remedy  the  same? 

*'A.  Offensive  smells  in  sewers  being  mostly  caused  by  want  of  ventila- 
tion, I  should  first  direct  my  attention  to  this  point  Secondly,  I  should 
see  if  the  sewer  was  of  sufficient  inclination  to  allow  it  to  be  self  cleansing. 
If  not,  then  see  if  sufficient  flushing  appliances  existed  and  were  efficient. 
Thirdly,  I  should  ascertain  if  any  structural  defects  existed,  any  dead  ends, 
or  places  where  sewer  gas  either  generated  or  collected. 

"To  remedy  these  defects  I  would  construct  suDScient  ventilating  cham- 
bers, alter  the  level  of  my  sewer.  This,  if  not  practical,  should  be  provided 
with  sufficient  flushing  power  to  give  the  adequate  acour  to  remove  deposit 
in  dead  ends.  Ventilation  should  be  inserted  by  commencing  the  sewer  at 
a  manhole  fully  ventilated. 

"Q.  What  precaution  should  be  taken  in  connecting  house  drains  with 
sewers  in  order  to  prevent  foul  air  from  the  sewers  entering  the  houses? 
What  kind  of  connections  would  you  require  for  water-closets,  einka,  «fcc.  ? 

**A.  In  connecting  house  drains  with  main  sewers,  the  drain  should  be 
properly  trapped  and  ventilated  between  the  junction  with  the  sewer  and 
the  building,  and  again  veotiliited  at  its  termination  on  the  premises. 
These  ventilating  pipes  being  equal  in  diameter  to  the  size  of  the  drain, 
and  carried  up  to  an  elevation  above  the  highest  point  of  the  roof  of  build- 
ing, thus  allowing  a  free  current  of  air  to  pass  through  the  entire  drain. 

'*A11  closets,  sinks,  baths,  &c.,  should  discharge  into  an  outside  drain  pipe 
(carried  up)  full  diameter  above  roof  into  drains;  or  sinks  and  hatha  may 
bo  led  out  on  to  a  gully,  properly  trapped  outside,  hence  to  sewer. 

*'Q.  Describe  shortly  the  different  methods  of  applying  sewage  to  land, 
and  in  each  case  explain  the  conditions  under  which  you  would  adopt  it? 


I 

I 
I 


I 
I 

I 


SANITAfiY    EDUCATION. 


61 


^A.  I.  Broad  irrigation,  2.  Downward  intermittent  filtration  combined 
with  irrigation.    3.  Precipitation*    4.  Deodorization. 

'*  Broad  irrigation  I  would  not  accept  under  any  consideration,  its  defects 
being  now  so  well  established. 

*' Downward  intermittent  filtration  and  irrigation  is,  in  my  opinion,  the 
beet  process  to  obtain  an  effluent  suMciently  pure  to  be  admitted  into  atreama 
with  safety  to  both  health  and  6ah  culture;  but  the  system  could  only  be 
carried  out  in  situations  where  land  could  be  obtained  for  the  purpose. 

**  Precipitation  is  applicable  to  places  wliere  land  is  difficult  to  obtain  for 
Mwage  purposes^  and  is  capable  of  being  carried  out  on  limited  areas, 
without  danger  or  offensiveness,  and  a  fairly  pure  effluent  may  be  obtained ^ 
but  it  would  be  better  if  possible  to  add  the  irrigaiiou  process  before  finally 
allowing  the  effluent  to  enter  a  stream. 

'*  Deodorization  may  be  combined  with  above. 

**  Precipitation  processes,  there  are  many. 


**Q.  Under  what  circumstances  would  you  adopt  a  glazed  earthenware 
pipe  sewer  in  preference  to  one  in  brick,  How  would  you  form  a  brick 
•ever  in  a  running  quicksand  at  a  depth  of  12  feet. 

**A,  In  all  cases  where  the  sewer  did  not  exceed  1  foot  6  inches  in  diam- 
eter, and  there  remained  sufficient  top  soil  to  protect  the  pipes  from  break- 
age by  traffic. 

"I  would  construct  my  sewer  in  open  close- timbered  trench,  providing 
samps  for  the  collection  of  the  water  to  be  pumped  out  of  the  trench.  I 
woqUI  provide  a  subsoil  drain  below  the  concrete  on  which  I  ehnuld  con- 
ilrQCt  my  invert.  Then,  as  the  brickwork  proceeded,  I  should  back  it  up 
with  Portland  cement  concrete,  and  continue  this  by  layers  until  I  had  the 
fewer  entirety  surrounded,  as  well  as  over  the  top. 


**Q.  What  is  meant  by  hard  water?  What  sources  usually  furnish  it, 
and  what  is  meant  by  total  hardness^  and  by  permanent  hardness  ? 

**A,  Hurd  water  is  understood  to  mean  a  water  which  destroys  much 
•oap  arising  from  the  formation  of  insoluble  salts  by  the  combination  of 
the  fatty  acids  of  the  soap  with  the  lime  and  magnesia  present  in  the 
water ;  and  it  is  not  until  these  mineral  salts  have  become  exhausted  that 
a  lalber  can  be  produced.  Thia  hardness  arises  from  the  presence  of  dis- 
solved matters,  including  mineral  salts,  organic  substances,  and  carbonie 
anhydride. 

"Hard  water  is  mostly  derived  from  deep  wells — especially  in  the  lime- 
•tooef  new  red  sandstone,  or  chalk  formation. 

*' Total  hardness— the  temporary  and  permanent  hardness  combined. 

"Temporary  hardness  is  that  which  is  freed  by  boiling  the  water,  and 
permanent  hardness  is  that  which  remains  after  boiling. 

*'  Hard  water  may  be  softened  by  adding  lime  as  a  filtering  medium  or 
M  milk  of  lime  mixed  with  the  water  and  then  allowed  to  settle.  Soften- 
tog  by  boiling  resembiea  softening  by  lime  as  in  darkens  process. 
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*'Q.  What  are  the  moat  common  causes  of  pollution  of  water  in  welli^ 
in  water-hiittg,  and  in  cieternfl  inside  lioiisefl,  and  what  steps  would  you 
take  to  prevent  the  pollution  in  each  Cftse? 

"A.  Wells. — The  pollution  of  well-water  is  mainly  civui^ed  by  the  infiltra- 
tion of  polluting  matter  into  the  well,  from  leakjige^  from  drains,  ceaepools, 
ceBspita,  and  land  dressings;  the  rain-fall  upon  the  latter  soaking  through 
the  land  finda  its  way  into  the  well — often  through  insufficiency  in  depth, 
bad  conBtruction,  and  improperly  situatetl  site— the  well  heing  frequently 
found  adjacent  to  stables,  cow-sheds,  and  faulty  surface  drains. 

*' Water- biUte. — Foul  air  and  gase«,  due  to  want  of  proper  ventilation,  and 
the  stagnant  nature  of  the  water;  animalcultt?,  fungoid  growths,  and  filth 
from  want  of  attention,  often  cAiiaed  by  the  inaccessibility  of  the  water-butt 
for  cleansing  purposes. 

**Qsiems, — The  improper  position  in  which  many  cisterns  arc  placed,  the 
fact  that  the  cistern  is  often  in  direct  communication  by  means  of  the 
waste  pipe  with  the  soil  pipe  or  closet-pan,  metallic  (lead)  poisoning^  dirt 
and  accumulation  of  dust  through  the  position  of  cistern  being,  in  many 
cases  under  the  flooring,  impossible  or  at  least  difficult  of  access. 

"P^j?^*.— The  remedy  I  would  suggest  is  to  conatruct  the  well  of  such 
materials  as  to  be  impervious  to  leakage,  either  internal  or  external ;  to 
carry  down  the  bore  until  a  natural  and  undoubtedly  pure  supply  ia 
tapped ;  protect  the  well  from  earth  or  foreign  matter  being  cast  into  it. 
Give  perfect  ventilation  and  adequate  means  of  cleansing. 

^*  Water-bud^. — Place  water-butts  in  such  a  situation  that  they  may  he  easily 
accessible  to  cleansing,  in  such  a  position  that  they  may  have  the  influence 
of  light  and  air,  fit  them  with  properh^  ventilated  covers,  and  frequently 
cleanse  them. 

'* Oi^tenu. —-Fl&ce  them  in  easily  accessible  places  for  cleansing  and 
inspection — free  from  duat-gas  or  smoke — provide  separate  cisterns  for 
flushing  purposes  to  water-closets,  by  no  means  allowing  the  cistern  used 
for  domestic  water  to  in  any  way  be  connected  with  drains  or  water-closets, 
the  waste  or  overflow  tell-tale  being  led  into  the  open;  all  cisterns  to  be 
properly  covered  in  and  ventilated, 

"Q.  Draw  up  a  short  set  of  by-laws  for  a  common  lodging-house. 

"A.  No  greater  number  of  lodgers  shall  at  any  time  be  admitted  than 
authorized  by  the  sanitary  authority,  the  local  authority  having  power  to 
vary  the  number  to  be  admitted  under  certain  conditions.  Sanitary  pro- 
visions: AH  yards,  areas,  fore-courts,  <fcc,,  to  be  kept  thoroughly  clean  and 
efficiently  drained;  all  rooms,  passages,  halls  and  staircases  to  be  swept 
daily  and  thoroughly  cleansed  with  water  and  soap  twice  a  week,  or  oftener 
if  required  by  the  lociil  authority  or  its  officers;  all  windows,  doors,  wood, 
stone  or  metal  fixtures  to  be  thoroughly  cleansed  as  often  aa  requisite;  all 
bedsteads,  bedding  and  bed-clothing  to  be  kept  thoroughly  clean;  all 
chamber  and  other  vessels  to  be  emptied  and  cleansed  before  10  A.  M.  dally. 
Provision  in  plenty  to  be  made  of  all  basins,  jugs,  towels  and  chamber 
receptacles.    Provide    requisite    water-closet   accommodation,  and    keep 
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tune  in  good  working  order,  tborouglily  clean,  and  welt  ventilated;  also 
id^iteu  All  windows  shall  be  opened  daily  at  10  a.  m.,  weather  permit- 
ting;  beds  and  bed  linen  thoroughly  expoeed  to  atmospheric  influences. 
All  cftses  of  illness  or  death  to  be  at  once  reported  to  the  local  authority 
and  medical  officer  of  health.  A  copy  of  the  local  authority's  by-laws  and 
license  to  be  exhibited  in  a  conspicuous  part  of  the  premises ;  and  the 
local  authority,  medical  oflScer  of  health,  surveyor,  sanitary  inspector,  or 
may  of  the  local  officials,  shall  have  free  admittance  at  any  hour,  either  by 
day  or  night.  Criminals  or  noted  bad  characters  shall  not  at  any  time  be 
admitted  under  penalty  of  loss  of  license. 

'*Q.  Deeciibe  ia  what  manner  you  would  construct  a  macadamised  road 
upon  a  newly  filled  up  ground.  Give  sketches  of  the  construction  of  a 
macadamized  road,  and  show  the  form  of  the  surface  and  falls  from  the 
cfown  to  the  channel. 

**A.  I  would  first  of  all  shape  the  ground  to  the  same  contour  as  the  pro- 
posed finished  surface,  then  thoroughly  roll  it  with  a  heavy  roller,  if  very 
treacherous;  I  should  then  well  bush  it  (if  wet  or  spongy^  I  should  in  addi- 
tion cross  drain  it  with  agricultural  pipes),  then  roll  the  bushes,  then  spread 
my  layers  of  hard  core,  brick  rubbish  or  chalk,  which  I  would  have  broken 
to  a  3  inches  gauge,  then  again  roll,  then  I  would  provide  for  a  3  inches 
coating  of  good,  sound,  clean  gravel  (the  3  inches  thickness  to  be  well 
rolled  iD),  well  watered  and  rolled  to  complete  consolidation,  finally 
watered  and  finished  with  a  3- inch  or  4-inch  coating  of  macadam,  broken 
to  a  21-inch  gauge,  watered  and  rolled  to  consolidation,  the  finished  surface 
hsving  a  fall  of  }  inch  to  a  foot  from  crown  to  channel. 

**  X.  B, — ^I,  of  course,  assume  the  sewer  is  laid  in  and  gulleys  connected, 
otherwise  the  sewage  or  drainage  is  the  first  consideration,  the  gulleya 
being  the  data  for  the  finished  surface  of  road. 

'*Q.  What  volume  of  sewage  would  you  provide  for  at  the  outfall  sewer, 
from  a  town  of  10,000  population,  the  drainage  area  being  550  acres,  taking 
25  gallons  per  head  of  water-supply,  and  i  inch  rain-fall  in  24  hours? 

•U.  2,471,053  gallons, 

**  Half  an  inch  rain-fall  equalling  11.200  gallons  or  50  tons  per  acre. 

**Q,  In  what  way  does  the  size  and  shape  of  a  sewer  afiect  the  velocity 
,  d  the  sewage  tlowing  through  it?  If  a  r2-inch  pipe  sewer  with  an  inclina- 
jlion  of  I  in  176  gives  a  velocity  3}  feet  per  second,  what  velocity  would 
Fkgite  if  laid  at  an  inclination  of  1  in  800  (the  pipe  running  half  full  in 
I  «S«eb  case),  and  would  this  latter  velocity  suffice  to  keep  the  sewer  clear  of 
d«|iostt?  To  what  extent  could  this  velocity  be  practically  increased  by 
tishtng? 

**A»  The  size  and  shape  of  sewers  have  a  material  effect  upon  the  velocity 
of  ibe  sewage  flowing  through  them — elliptical  sewers  giving  greater  velocity 
of  dow  than  circular  ones— exposing  as  they  do  smaller  surfaces  to  be  acted 
Qpon  by  the  sewage  flowing  through  them.  But  where  there  is  large  vol- 
1 1  should  prefer  a  circular  sewer,  the  scour  being  decreased  in  propor* 
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tion  to  the  depth  of  the  liquid  ;  it  is  obvioue,  therefore,  that  a  given  quan- 
tity  of  sewage  would  be  deeper  in  an  elliptical  than  in  a  circular  sewer, 
and  the  down  scour  of  bottom  water  decreasing  with  the  depth* 

"The  velocity  of  flow  in  a  sewer  running  half  full  at  an  inclination  of 
1  in  800,  being  1  ft,  9  in.  per  second,  would,  in  my  opinion,  be  insufficient 
to  keep  the  same  free  from  deposit,  but  by  increasing  the  head  of  water  so 
as  to  give  a  flow  of  3  ft.  per  second,  the  sewer  should  be  free  from  deposit, 
provided  always  that  the  sewer  is  properly  constructed. 

**Q.  In  providing  a  water-supply  to  a  town  what  are  the  chief  points  to 
which  you  would  direct  your  attention  if  the  supply  ia  to  be  from  (A)  wells; 
{B)  streams? 

"j4.  {A)  From  wells^  the  geological  situation  of  the  towns  surrounding, 
with  a  view  to  ascertain  its  probability  of  afford  lug  a  eofficient  supply,  and 
its  position  as  to  gravitation,  as  to  likelihood  of  being  hard  or  soft  water^ 
and  its  purity. 

(B)  From  streams,  the  purity  and  sufficiency  of  supply,  the  amount  of 
water  that  might  be  extracted  from  the  river  without  interference  with 
vested  interests,  its  position  as  to  utilization  as  a  motor  in  case  of  pumping' 
operations,  if  acted  upon  by  tidal  influences^  and  its  liability  to  fail  in  sup- 
ply in  drought. 

**Q.  What  are  the  most  important  points  to  be  considered  in  examining 
the  ventilation  of  a  room?  How  much  cubic  space  would  you  require  per 
head  in  (A)  sleeping- room;  (B)  in  a  sleeping  and  living*room? 

**A,  I  would  ascertain  whether  the  window  space  was  sufficient,  and  if 
made  to  open  top  and  bottom ;  if  a  fire-place  and  chimney,  with  flue  open 
to  sky;  height  of  room,  its  dryness  or  otherwise,  and  the  amount  of  gas 
{if  any)  likely  to  be  consumed  in  the  rooms. 

"The  amount  of  space  per  head  in  (-4),  not  leAS  than  800  cubic  feet ;  in 
[B],  not  less  than  400  cubic  feet:  but  I  should  prefer  a  much  larger  quan- 
tity, Professor  Huxley's  formulaa  being  600  to  800  feet. 

"  Half  the  above  quantity  for  children  under  10  years. 

**Q.  What  is  meant  by  a  gathering  ground  ?  Describe  the  conditions 
which  have  to  be  observed  in  selecting  a  gathering  ground  for  the  water- 
supply  of  a  town.  Upon  what  data  would  you  base  your  calculations  for 
providing  a  sufficient  supply  in  all  seasons? 

"A.  A  'gathering  ground'  is  land  that  falls  or  drains  into  a  river  or 
stream;  in  fact,  the  water-shed,  forming  the  source  of  supply  to  the 
stream,  and  is  generally  situated  between  the  contour  line  of  bills,  by 
which  it  m  often  nearly  surrounded. 

**That  the  source  of  sujiply  is  pure,  ample  and  not  unduly  bard;  that 
there  exist  meane»  naturai^  if  possible,  or,  if  not,  reasonable  prospects  of 
being  able  to  impound  tlie  water,  including  rain-fall  in  winter  for  use  in 
the  dry  season.  1  should  carefully  examine  the  soil  to  discover  any  fault 
or  delect,  that  if  the  water  were  impounded  it  did  not  escape.     I  would 
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wIbo  earefoUy  ex&inine  for  such  a  site  as  would  allow  the  water  from  the 
itmrwoh  to  gravitate  to  the  town. 

*' Taking  forty  gallons  per  head  per  day  of  population,  I  would  allow  for 
Jbar  moDths'  consuinption  as  storage  water. 

State  the  chief  diiferences  hetween  river  water  and  water  derived 
f  from  shallow  wells  and  deep  welts. 

'*A,  Biver  water  being  largely  mixed  with  rain-fali  and  deriving  a  per- 
eadtiige  frona  land  drainage  is  generally  soft,  but  may  not  be  sufficiently 
pure  for  domestic  use  without  mechanical  filtration, 

**  In  shallow  wells  the  water  is  also  sometimes  soft^  being  chiefly  derived 
torn  land  drainage  and  rain-fall  filtering  through  the  land. 

'*Io  deep  wells  the  water  is  generally  very  bard,  and  requires  to  be 
feoflened  ere  it  is  used,  but  it  is  also  generally  pure. 

*'Q.  What  is  meant  by  the  separate  system  of  sewerage?  In  what  circum* 
fttances  would  you  advise  its  adoption  ? 

**A,  The  neparate  system  of  sewerage  means  the  separation  of  the  sewage 
proper  from  surface  drainage  or  storm  water. 

'*The  cases  in  which  I  would  adopt  it  are :  In  towns  that  are  subject  to 
lieavy  floods^  rain-falls,  or  in  marsh  lands,  where  leakages  might  occur. 

**Q,  What  rules  should  be  adhered  to  in  regard  to  gradients,  manholes, 
luDpboles  and  ventilators,  and  Mushing  in  a  sewerage  system  ? 

"A,  The  following  rules  should  apply  to  gradients:  8hou!d  be  such  as 
will  allow  the  sewer  to  be  self-cleansing^  and  no  greater  (if  avoidable)  as 
too  heavy  a  gradient  has  a  wearing  etlbct  upon  the  sewer  and  in  some  cases 
it  the  intersection  of  sewers  or  gradients  may  cause  an  obstruction  and 
poseibiy  in  floods  a  burst. 

'* Manholes  should  be  constructed  at  all  alterations  of  gradient  or  direc- 
tion^ or  at  intersection,  or  at  any  point  where  it  would  be  advisable  to  pro- 
vide for  flushing. 

^'Q.  State  some  of  the  rules  which  should  govern  the  question  of  sewage 
diipcaal  at  the  outfall. 

"it.  Tbat  the  efiluent  discharged  from  the  sewer  outfall  should  be  non- 

|kolluting.  and  the  following  liquids  should  be  inadmissible  into  any  Uream  : 

'*l.  Any  liquid  containing  in  tuspension  more  than  3  parts  by  weight  of 

dry  mineral  matter,  or  1  part  by  weight  of  dry  organic  matter  in  100,000 

pikrti  by  weight  of  liquid. 

2.  Any  liquid   containing  in  %ohUion  more  than  2  parts  by  weight  of 

mrffomc  cKtrbon,  or  .3  parts  by  weight  of  organic  nitrogen  in  100,000  parts  by 

weight  nf  liquid. 

**8.  Any  liquid  which  shall  exhibit  by  daylight  a  distinct  color  when  a 

torn  of  it  one  inch  deep  is  placed  in  a  white  porcelain  or  earthenware 

tl. 
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**4.  Any  liquid  which  contains  in  soluiiofi  in  100,000  parta  by  weight 
more  than  2  parts  by  weight  of  any  metal,  except  calcium,  magnesitini, 
potaesium  and  sodium. 

"6*  Any  liquid  which  in  100,000  parts  by  weight  contains  whether  in 
suspermon  or  goluiimif  in  chemical  combination  or  otherwise,  more  than  «05 
part  by  weight  of  metallic  arsenic, 

*'6-  Any  liquid  which,  after  acidification  with  sulphuric  acid,  contains 
in  100,000  parts  by  weight  more  than  one  part  by  weight  of  free  chlorine* 

*'7.  Any  liquid  which  contains  in  100,000  parts  by  weigiit  more  than  one 
part  by  weight  of  sulphur,  in  the  condition  of  either  sulphuretted  or  of  a 
soluble  sulphuret. 

"8.  Any  liquid  possessing  an  acidity  greater  than  that  which  is  produced 
by  adding  two  parts  by  weigbt  of  real  muriatic  acid  to  1,000  parts  by  weight 
of  distilled  water. 

•'9.  Any  liquid  possessing  an  alkalinity  greater  than  that  produced  by 
adding  one  part  by  weight  of  dry  caustic  soda  to  1,000  parte  by  weight  of 
distilled  water. 


"Q.  Describe  the  conditions  which  have  to  be  observed  in  selecting  a 
'  gathering  ground '  for  the  water-supply  of  a  town.  Upon  what  data  would 
you  base  your  calculations  for  a  sufficient  supply  in  all  seasons  ? 

"A.  In  selecting  a  gathering  ground  I  should  first  direct  my  attention  to 
the  streams  situate  within  its  area,  and  observe  and  test  their  amount  of 
supply.  Next  direct  my  attention  to  the  position  of  any  mills  or  other 
water-rights  that  might  he  interfered  with  by  abstraction  of  water  there- 
from.  Then  to  the  facility  of  impounding,  and  the  position  of  the  site 
with  regard  to  gravitation.  I  should  then  examine  for  the  average  amount 
of  rain-fall  that  could  be  relied  upon,  and  above  all  examine  for  the  purity 
of  the  supply. 

*'  I  should  base  my  calculations  upon  a  supply  of  40  gallons  per  head  per 
day,  allowing  for  double  the  present  population,  and  impound  for  a  four 
months'  supply,  irrespective  of  any  rain -fall, 

(  25  gallons  domestic  supply. 
40  gallons  -J  10  gallons  manufacturing. 

(^  5  gallons  water  and  fire  contingencies. 
Maine  under  constant  fire  pressure. 


*'Q.  Stale  some  of  the  most  comnaon  ways  in  which  water  is  polluted 
(A)  before  collection  ;  (B)  after  collection  and  in  the  process  of  delivery  to 
the  houses;  (C)  afler  delivery  to  the  houses.  Describe  the  best  means  of 
preventing  such  pollution  in  each  caae. 

*'A.  The  pollution  of  water  before  collection  arises  from  many  causes, 
some  of  which  consist  in  the  discharge  of  sewers,  manufacturing  proceeaea, 
and  often  from  highly  manured  areas,  which,  during  heavy  rain-falls,  carry 
quantities  of  diluted  manure  into  the  streams;  also  road  drains,  which 
during  storms  bring  down  large  quantities  of  impurities.  Insufficient 
filtrating,  atmospheric  infiuences,  gas  leakages,  defective  joints  in  the 
mains,  and  many  minor  causes. 
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*'Bf  defoetivesaoiUiiy  Airangementa  in  the  houHes. 
"  To  aacertAin  that  the  aonrce  of  supply  ia  undoubtedly  pure  and  beyond 
fodi  influencefl. 
"To  provide  sufficient  filtering  area  by  using  covered  reservoirs  properly 


*•<?.  Describe  the  precautions  necessary  to  prevent  damp  in  buildings. 

*'A.  The  whole  site  (if  wet)  to  be  underdrained,  then  concreted,  the  walls 
to  hsTe  a  ventilated  damp-proof  course  alt  round,  and  free  circulation  of 
iir  between  the  concrete  flooring  and  the  wooden  flooring  of  room  above, 
liglil  and  air  being  deadly  enemies  to  damp. 

"Q,  Give  a  description  of  the  process  termed  intermittent  downward 
fillttlioii*  State  what  area  of  land  you  would  require  with  a  gravelly  soil  for 
•Pliiftfig  (his  method  of  purifying  sewage  to  a  town  with  a  population  of 
fOflOO  inbabitantfl ;  and  state  the  arrangements  you  would  adopt  for  deal- 
mg  with  the  rain-water  falling  on  the  roofii,  yards  and  streets. 

"A.  Intermittent  downward  filtration  may  be  termed  a  natural  system  of 
piuification  of  sewage  by  means  of  the  filtering  and  aerating  action  of  the 
•oil ;  it  is  carried  on  by  discharging  (with  or  without  previous  precipitation) 
vpoo  a  properly  prepared  area,  the  sewage  of  the  town  under  drainage. 
TSua  sewage  is  conducted  upon  the  prepared  area  by  a  series  of  carriers, 
and  tben  allowed  to  filter  through  the  land  into  drains  laid  about  6  feet 
nder  groond,  from  whence  it  (as  an  efHuent)  is  conducted  to  its  outCall, 
■Ctly  ft  river.  The  action  upon  the  sewage  is  threefold — viz.,  evaporation, 
•ermliOD*  and  filtration,  and  if  properly  conducted  should  give  an  effluent 
of  a  Tciy  high  standard.  As  to  the  amount  of  land  requisite  for  the  purl- 
ficalioQ  of  the  sewage  of  a  town  of  20^000  population,  authorities  differ,  but 
taking  the  daily  amount  of  sewage  per  head  at  50  gallons,  and  the  average 
of  §:^9  peraonA  to  each  house  equal  to  250  gallons  per  house  per  day,  then 
Ike  fiMi  tliat  this  quantity  must  be  got  rid  of  in  about  eight  hours,  it  would 
MM  be  aafe  to  reckon  leas  than  1,000  gallons  per  house.  Then  taking  4,000 
fcilMM^  there  would  be  4,000,000  gallons  of  sewage  to  deal  with,  which  could 
le  WDceeafuUy  treated  on  5  acres  of  such  land ;  but  it  would,  of  course, 
ftqutre  that  a  very  far  lai^r  amount  should  be  provided,  as  no  land  could 
it  expeisled  to  be  constantly  under  treatment^  and  the  least  amount  should 
W  Stt  timet  this  quantity,  so  as  to  have  only  one-fiAh  under  treatment. 
Qreti  divem ty  of  opinion  ejnatt  upon  this  subject,  and  no  very  hard  and 
fell  Hue  can  be  drawn.  Each  case  must  rest  upon  individual  merits  and 
tail  drcointtancea.  With  regard  to  dealing  with  rain-water  from  roo&, 
«Otl  of  it  thoold  undoubtedly  be  stored  for  domestic  use,  as  it  is  far  too 
fihiable  to  be  oeeleasly  wasted.  Drainage  from  yards  and  roads  should  be 
eBadoded  to  eeparate  channels  (from  the  tewer  proper)  to  a  natural  oat- 
in-  altliotisl)  often  in  storms  the  wasbingt  from  roads  may  be  nearly  at 
kMl  as  eewage;  bul^  on  the  other  hand,  if  the  surface-water  were  admitted, 
liieaewefe  wutitd  have  to  li«  i^reatly  increased  in  size  to  provide  for  excett- 
litrasoJSiir 
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'*Q,  In  arraoging  the  water-supply  for  a  maimfacturing  town  of  30,000 
inhabttanta,  state  what  you  consider  of  importance  as  to  :  (d)  Sources  of 
supply;  (B)  Quantity  required;  {C)  Distribution. 

"-4.  (A)  The  geographica!  situation  of  the  town^  aa  to  the  possibility  of 
gravitation  from  rivers  or  otherwise;  the  geological  situation  of  its  sur- 
rounding^Sp  with  a  view  to  its  probability  of  affording  a  sufficiency  of  supply 
audits  nature  as  to  hardness,  &c* ;  the  annual  average  annual  rain^fall; 
what  water  rights,  if  any,  existed ;  the  present  population  and  prospective 
rate  of  increase,  and  whether  the  town  was  a  full  w.c,  one  or  otherwise, 
[B]  Twenty -five  to  thirty  gallons  per  head  population,  (C)  Under  pressure- 
that  aU  cisterns  had  ball*cocka  and  tell-tale  overflows  ;  that  Deacon's  waste- 
water preventers  were  in  use ;  that  a  thorough  system  of  inspection  existed 
to  detect  waste  ;  that  the  mains  were  well  laid  and  efficiently  joioted,  and 
that  a  sufficiency  existed  for  immediate  use  in  case  of  fire.  In  the  constant 
service  system  there  is  very  little,  if  any,  waste— the  returns  from  many 
towns  showing  none;  but  in  the  intermittent  there  is  often  a  large  amount 
of  waste  through  neglect  of  the  inhahitants  and  defective  fittings.  The 
screw-down  tap  somewhat  modifies  this,  but  it  is  a  very  slow  and  unsatis- 
factory way  of  drawing  water. 


I 
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''Q.  In  what  ways  is  water  liable  to  be  polluted  after  collection,  during  its 
distribution  to  houses,  and  in  houses?  What  means  would  you  adopt  to 
prevent  such  pollution  ? 

*'A,  Water  may  become  polluted  after  collection  by  fungoid  growths  and 
atmospheric  influences  (where  exposed  to  such) ;  during  distribution,  from 
imperfect  pipes  and  joints  allowing  sewer  or  other  gas  to  enter  the  mains; 
in  houses,  by  improper  fittings,  such  as  a  cistern  in  direct  communicatioa 
with  the  drain,  or  so  placed  as  to  be  difficult  of  cleansing,  and  frequently 
not  ventilated,  and  other  minor  causes/' 


HEALTH    IN8PECTOE8, 


Boards  of  Health  have  io  very  many  cases  oome  to  realize  that 
their  greatest  need  is  competeiit  Inspectors.  When  such  are  found 
there  is  now  more  tendency  properly  to  remunerate  them.  The  In- 
spector needs  to  be  a  person  that  recognizes  that  much  will  depend 
upon  courteous  mode  of  inquiry,  and  a  disposition  to  aid  those  wha 
are  found  to  have  nnisauces  in  getting  rid  of  them.  While  sometimes 
there  is  need  of  great  plainness  of  speech,  a  mild  and  respectful  firm- 
ness is  usually  the  most  successful.  But  the  Inspector  must  know 
the  law,  and  also  must  know  much  as  to  sanitary  matters.  Unleas 
he  cannot  only  discern  odors,  but  know  how  to  advise  as  to  the  modes 
of  preventing  nuisances,  he  will  be  only  partially  sucoessfuL     It  is 


I 


J 


BOARD  OF   HEALTH   LIBRARY. 


5» 


BOARD  OP  HEALTH  OBRAKY. 


for  ibis  reason  that  this  Board  has  receotly  given  special  attention  to 
informiog  local  Inspectors  as  to  their  duties^  as  well  as  afforded  them 
ojiportaDtty  to  acquire  more  of  the  requisite  knowledge.  On  them^ 
more  than  anyone  else,  depends  the  efficiency  of  health  administration, 
L     ^&&d,  oonsequently,  the  sanitary  progress  of  the  State. 

This  Board  early  gave  attention  to  the  accumulation  of  such  a 
libnry  as  would  be  of  essential  service  to  the  sanitarians  of  the  State* 
By  reference  to  the  Fifth  Report  (1881)  there  will  be  found  a  cata- 
logue which  furnishes  a  list  of  books  in  possession  up  to  that  time* 
It  bad  been  the  intention  of  the  Board  to  re-catalogue  with  the  addi- 
tioas  up  to  the  present  year.  But  as  next  year  a  change  and 
reNarrangement  of  books  will  be  more  convenient,  in  the  removal  to 
enlarged  qoarters^  it  is  deferred  to  that  time.  But  the  library  is  open 
to  the  use  of  all  persons.  Books  are  sent  to  members  of  Health 
Boards  by  mail,  for  use  for  two  weeks,  if  they  pay  the  postage  or 
expressage.  Thus,  Inspectors,  or  those  investigating  any  particular 
I  sobject,  can  avail  themselves  of  the  beat  aathoriiies.  It  is  aiso  our 
daire  to  place  full  files  of  the  State  Report,  as  far  as  possible,  in  all 
tbe  public  libraries  of  the  State.  If  informed  as  to  these  we  shall  be 
glad,  as  far  as  possible,  to  supply  copies* 

^^^Tlie  New  Jersey  Sanitary  Association  continues  to  lend  efficient  aid 

^^  the  sanitary  information  of  our  citizens.     It  commands  the  attend- 

I     moe  of  those  well  known  as  informed  in  various  departments  bearing 

00  pablic  and  general  sanitation*     Members  of  Boards  qf  Health  and 

iHaallb  Inspectors  find  it  a  center  of  information  as  to  the  details  of 
dicir  work.  The  last  session  was  held  at  Trenton »  and  fully  ot'cupied 
two  days.  By  an  arrangement,  a  portion  of  the  time  was  given  to 
I  ptpen  and  specific  instruction  to  local  Boards.  Thus,  this  Board  was 
lUe  to  secure  several  valuable  lectures  of  direct  instruction  to  our 
health  offioeiB.  It  is  very  important  that  all  health  officers  improve 
diis  opportunity  to  obtain  valuable  assistance  in  their  work.  It  is 
rmj  DOticeable  that  those  who  are  recognized  as  the  most  efficient 
offioen  of  local  Boards  are  seldom  absent.     If  so,  it  is  safe  to  infer 
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that  those  of  less  experience  or  aoquiremeut  cannot  afford  to  neglect 
so  ready  a  method  of  availing  themselvea  of  the  experience  of  others, 

THK   POTTEBSYILLE  8ICKNEB8.  ^^H 

In  June  last  over  200  of  the  citizens  of  Pottersville,  a  small  vil- 
lage on  the  border  of  Hanterdon  county,  were  taken  seriously  ill. 
All  of  them  had  attended  a  church  festival  the  evening  previous,  and 
all  those  taken  ill  had  eaten  of  ice  cream*  As  none  was  left  over  and  ■ 
no  sickness  occurred  until  several  hours  afterward,  no  satiBfactory 
analysis  could  be  made.  The  little  dish-water  that  was  left  was 
examined^  but  nothing  suspiciouB  found.  Twelve  days  after,  one  of 
the  sick  persons  died.  A  chemical  examination^  made  by  Professors 
Austen  and  Wilbur,  of  Rutgers  Collie,  resulted  in  finding  a  minute 
quantity  of  arsenious  acid.     The  report  was  as  follows ; 

"Total  weight  of  liver  tested , .5.09  oz. 

Total  weight  of  arsenic  founds ,0.00462  grains. 

Total  weight  of  kidney  tested 3,58  oz. 

Amount  of  arsenic  obtained  too  slight  to  weigh, 
hut  sufficient  to  show  characteristic  prop- 
erties/' 

The  amount  of  arsenic  was  ao  very  small  as  to  sugg^t  tlie  poasi- 
bility  of  its  being  innocently  contained  in  bismuth^  or  some  other 
medicine.  The  cases  of  sickness  have  been  extensively  commented 
upon,  and  the  possibility  of  some  poisonous  substance  having  been 
developed  in  the  milk  has  been  much  discussed.  It  is  known  that 
from  time  to  time  there  have  lieen  serious  effects  from  the  eating  of 
cheese.  So  certain  forms  of  cheese,  producing  such  results,  has  come  ^ 
to  be  known  as  ''sick"  cheese.  In  July,  1886,  Prof.  Vaughan,  of  1 
Michigan,  of  Michigan  University,  reported  to  the  Board  of  Health 
of  that  State  that  he  had  discovered  the  poison,  which  is  described  as 
follows : 

"It  is  a  product  of  slight  putrefaction  in  the  cheese  which  probably 
-occurs  in  the  vat,  as  the  curd  has  Ijeen  known  to  poison  a  pei'son.  By 
this  slight  puti^faction,  or  excessive  fermentation,  as  it  may  be  callea, 
a  large  amount  of  biUi/ric  acid  is  formed,  and  this  in  the  presence  of 
the  caseine  of  the  cheese  is  capable  of  developing  a  poison.  Different 
samples  of  poisonous  cheese  contain  different  amounts  of  the  poison. 
The  same  weight  of  cheese  from  one  cake  furnished  three  times  as 
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moch  potson  as  that  from  another  c^ke.  The  poison  was  obtained  in 
long  needle-shaped  crystals,  which  are  freely  soluble  in  water,  chloro- 
femiy  alcohol  and  ether.  The  smallest  visible  fragment  of  a  crystal 
placed  upon  the  end  of  the  tongue  causes  a  sharp  slinging  pain  at  the 
point  of  application,  and  in  a  few  minutes  dryness  and  constriction  of 
the  throat,     A  slightly  larger  amount  produ(?ed  nausea,  vomiting  and 

The  poison  is  volatile  at  the  temperature  of  boiling  water,  and  for 
tliia  reason  even  poisonous  cheese  may  be  eaten  with  impunity  after 
being  cooked.  Prof.  Vaughan  called  this  alkaloid  tyrotoxieon.  Since 
that  time  the  same  chemist  has  found  tyroxicon  in  a  specimen  of  iee 
tsranm  that  caused  serious  sickness  in  eighteen  cases,  as  also  in  speci- 
neoa  af  good  milk  which  had  been  kept  under  observation  by  him 
for  several  weeks.  He  speaks  of  it  as  a  poison  produced  by  fermen- 
tation and  as  "a  ptomaine  in  all  probability  due  either  directly  or 
todirectly  to  the  growth  of  some  micro-organism.*'  As  he  has  not 
jit  obtained  enough  to  make  an  ultimate  analysis  or  for  other  testa, 
we  mai?t  await  other  developments.  Long  since,  Lauder  Brunt^n, 
M«D.,  of  London^  commented  on  the  action  of  butyric  acid  as  a 
nenre  poison,  and  referred  to  tbe  investigations  of  Otto  Weber  (1864) 
and  Senator.  This  acid  is  very  frequently  present  in  the  deoom- 
positions  of  milk*  It  acts  directly  on  the  nerve  centers.  It  may  exist 
ID  the  milk  before  use  or  may  be  formed  afterward.  Speaking  of  it 
in  another  article,  Dr.  Brunton  says :  *'  It  must  not  be  forgotten  that 
a  man  may  be  poisoned  by  substances  formed  in  his  own  intestines  ajs 
well  as  by  poisons  taken  into  them  by  the  mouth."  From  some  cause 
or  other,  it  is  certain  that  accidents  or  sicknesses  are  occurring  too  fre- 
quently from  the  use  of  frozen  milk.  It  is  so  important  and  refresh- 
a  food  that  more  care  needs  to  be  exercised  in  its  preparation. 
Etetimes  the  vanilla  or  other  flavoring  used  is  believed  to  have 
eanned  the  sickness.  In  other  cases  it  has  been  traced  to  the  gelatine 
liidi  some  use  freely  in  preparing  it.  It  is  too  often  a  ver^^  composite 
oond.  If  the  milk  is  inferior  or  impure  or  stale,  the  freezing 
not  rectify  it.  In  the  case  in  hand,  each  family  contributing 
its  own  portion.  So  some  had  corn  starch  in  it  atid  some 
i.  The  milk  waa  not  merely  of  the  usual  mixture  but  of  very  difler- 
eoi  constituency.  While  much  obscurity  hangs  about  this  particular 
e,  it  h  well  that  it  should  serve  as  a  caution  as  to  careless  or  un- 
mixtures  of  whole  milk,  raw  milk,  cooked  milk,  gelatine^ 
milk  or  other  compounds  sold  as  ice  cream. 
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THE  LONG  BRANCH    MILK  SICKNESS. 

Early  in  August  last  a  number  of  cases  of  milk  sickness  occurred 
at  a  hotel  at  Long  Branch,  which  were  fully  investigated  by  Inspec- 
tors and  Analysts  of  this  Board,  Dr,  W.  K.  Newton  made  a  thor- 
ough inquiry  into  all  of  the  circumstances  and  procured  samples  of 
the  milk.  Chemical  examination  by  S,  Wallace  and  himself  revealed 
the  presence  of  the  poisonous  crystals  of  tyrotoxicon,  as  in  the  cases 
reported  by  Prof.  Vaughan,  It  transpired  that  the  morning's  milk, 
from  the  same  cows,  did  not  contain  the  poison*  It  was  found  only 
ID  the  milk  that  had  been  drawn  at  noon  and  then  quickly  placed  in 
"Cang  and  brought  to  the  hotel.  The  Inspectors  believe  that  this 
abnormal  fermentation  occurred  because  the  milk  had  not  been  cooled, 
and  while  warm  from  the  animal  heat  of  the  cows  had  been  trans- 
ported and  so  shaken  up  in  close  cans.  As  this  is^he  first  case  of  the 
finding  of  the  crystals  of  tyrotoxicon  in  new  milk^  it  will  be  well  to  fl 
subject  other  samples  to  similar  transportation  and  find  whether  simi- 
lar results  are  found.  The  use  of  milk  is  so  necessary  and  indispen- 
sable that  it  is  very  important  to  guard  every  method  of  preserving 
its  natural  constituency  or  securing  only  its  normal  changes.  It  has  ^ 
long  been  known  that  its  changes  are  peculiar  and  varied  and  that  its 
powers  of  absorption  are  great.  Its  powers  for  evil  as  well  as  for 
good  need  to  be  accurately  known  and  defined.  It  is  found  that  the 
boiling  of  milk  protects  it  from  these  changes.  So  it  is  often  wise, 
especially  in  summer,  to  rely  on  boiled  milk  where  its  source  and  care 
can  not  be  known. 


DJBEA8ES  OP   ANIMALS   AS   BELATED   TO   HITMAN   HEALTH, 

It  is  well  that  attention  is  being  more  directed  to  animals  and 
animal  diseases  as  related  to  the  public  health.  We  need  to  know  what 
animal  diseases  can  be  communicated  to  mankind  and  under  what 
circumstances  either  their  meat  or  milk  is  unfit  for  food.  It  is  now 
pretty  certain  that  tuberculosis  in  animals  is  of  the  same  nature  as 
some  forms  of  consumption  in  man.  There  are  good  authorities  that 
believe  that  the  milk  of  tuberculous  cows  fed  in  its  raw  state  to  infants 
will  cause  marasmus  or  some  forms  of  wasting  disease.  It  is  certain 
that  typhoid  fever  and  scarlet  fever  have  been  conveyed  by  milk.  It 
is  probable  tliat  the  same  is  true  of  erysipelas  and  diphtheria.     Foot 
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mod  moath  disease  and  some  forms  of  aptfao;  are  no  doubt  directly 
:»mmunicable.  More  recent  iDvestigatioDs  made  by  Mr.  Power  and 
"btbere  under  the  direction  of  the  Local  Government  Board  of  Great 
Britain  seem  to  indicate  that  scarlet  fever  has  an  animal  origin.  There 
is  mQch  reason  to  believe  that  boils  and  forms  of  skin  disease  are 
excited  by  poor  or  diseased  meat.  Dr*  Vacher,  the  health  oflScer  of 
Birkenhead,  in  his  excellent  article  on  foods  in  the  Sanitary  Record 
(1885),  enumerates  17  diseases  of  animals  that  render  a  part  or  the 
whole  of  the  carcass  unfit  for  food.  By  proper  abattoirs  and  Inspec- 
tors at  them,  it  is  possible  to  protect  our  markets  from  diseased  meat. 
Newark  and  some  other  cities  have  Market  Inspectors.  But  the  meat 
and  viscera  of  animals  should  also  be  seen  at  the  time  of  slaoghter* 
The  attention  of  city  authorities  especially  needs  to  be  directed  to  this 
subject,  and  especially  in  the  interest  of  the  working  classes,  who  are 
more  likely  to  be  imposed  upon  by  second-rate  meat. 

Veterinarians  and  others  who  are  concerned  in  watching  the  food- 
ffipply  af«  aware  that  there  is  a  great  increase  in  the  amount  of  poor 
meat  that  b  offered  for  sale. 


BOVINE  SCARLATINA. 

The  fact  of  the  conveyance  of  typhoid  feverj  diphtheria  and  scarla- 
tina through  milk  supplies  has  for  some  time  been  recognized. 

In  some  cases  it  has  been  cx)nveyed  to  the  milk  by  the  addition  of 
water.  In  other  cases  the  milk  itself  seems  to  have  been  the  absorbent 
of  pourticles  that  have  conveyed  the  disease.  A  new  series  of  facts  now 
seem  to  intimate  that  either  the  disease  of  scarlet  fever  is  derived  some- 
ttmes  from  the  cow,  or  can  be  transmitted  to  and  through  the  bovine 
ffpectes.  In  November,  1885,  an  outbreak  of  this  fever  occurred  in 
Hendon,  in  England,  that  led  to  an  investigation  by  the  Local  Govern- 
gBCot  Board.  The  investigation  has  been  conducted  by  Dr.  W.  H. 
Pi»wer  and  Dr.  Kline  with  their  usual  precision.  For  details  we  must 
refer  to  Dr.  Power's  report.  It  seems  to  establish  the  relation  of 
cause  and  eflfect  between  the  disease  as  found  on  the  teats  and  elsewhere 
in  the  c»W8  and  that  which  was  recognized  as  scarlatina  by  the  medical 
attendants,  in  the  many  cases  which  were  traced  to  this  source,  in 
Heodon  and  London,  Whether  the  scarlatina  as  here  found  is  the 
homaD  form  of  a  bovine  disease,  as  Mr.  Blythe  seems  to  infer,  or 
whether  it  is  merely  shown  that  the  cow  contracts  the  disease  and  that 
thus  It  may  be  retransmitted  to  the  human  organism  is  not  clear. 
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Dr.  Kline's  experimentB  appear  to  eonfirm  the  identity  of  the  bovi 
and  the  human  disease  in  these  cases.  At  any  rate  these  facts  at 
similar  ones  that  have  transpired  as  to  the  relations  of  hnman  ai 
animal  diseases  open  np  a  most  hoj^fnl  line  of  inquiry.  We  may  q 
only  find  the  similarity  or  identity  of  some  of  the  communioal 
diseases  of  men  and  animals,  but  be  able  to  attenuate  them  in  thf 
traDsmission  so  as  to  secure  the  material  for  prophylaxis. 


THE    DISPOSAL  OF   HOUSE-SHWAGE   IN   DIS- 
TRICTS NOT  PROVIDED  WITH  SEWERS. 


BY  C.  P.  BA6SETT,  C.E.E.M.,  OF   NEWARK,  N.  J. 


It  requires  no  little  assumptioii  to  venture  upon  the  well-furTOwe<f 
aoil  surrounding  the  subjects  of  domestic  wastes  and  their  diap06itioD. 
Increesingly  hazardous  is  this  step  when  approaching  those  familiar 
with  many  of  the  methods  applied  or  suggested  as  salutary  or  remedial. 
This  diflSculty  is  none  the  less  acute^  that  potent  facts  bearing  on  the 
subject  are  very  generally  disregarded,  and  warnings  and  advices 
pown  old  by  repetition,  are  standing  at  the  door  of  public  op]Dioi> 
waiting  patiently  for  recognition*  It  is  not  so  much  that  we  need 
more  or  even  that  we  need  better  methods  than  are  at  hand,  but  that 
ftmrni  knowledge  be,  in  some  measure,  recognized  and  applied. 

It  is  not  my  purpose  to  enlarge  on  the  jaecessity  for  complete  and 
efficient  removal  of  house-sewage  from  the  vicinity  of  dwellings ;  so- 
mach,  at  least,  can  be  taken  for  granted. 

The  present  statements  must  be  concentrated  on  the  means  and 
methods  for  safely  disposing  of  such  wastes.  It  would  not,  however, 
be  inappropriate  at  this  stage  of  the  subject  to  consider  the  character 
of  the^e  wastes.  It  is  not  poesihle,  much  less  necessary,  to  enumerate 
the  matters  which  combine  to  make  up  house-sewage;  but  a  sugges- 
tioa  will  be  all  that  is  needed  to  secure  proper  recognition  here  of  their 
onnplexity  and  troublesome  qualities. 

Human  excrement,  which  may  be  the  medium  for  transmitting  dis- 
tinct diaeoae  germs;  washings  from  the  bath  and  laundry,  which  may 
\m  equally  dangerous;  and  the  multiform  organic  wastes  of  the 
Ulehen  and  pautry  are  the  main  elements  requiring  coniideration. 
loiqr  steaks,  poultr}',  pastry,  broth  or  other  rich  food  when  it  appears 
upon  the  table,  has  reached  a  point  from  which  we  may  profitably 
obierve  the  rapid  changes  in  its  form,  disintegration  and  decomposi- 
tbo.     The  resulting  sewage  is  usually  offeuHive  in  proportion  to  the 

r,  (65) 


^ 


66  REPORT  OF   THE  BOARD  OF  HEALTH, 

original  richness  of  the  food*  It  is  not  within  the  limits  of  this 
paper  to  discuss  or  trace  these  interesting  changes,  but  in  considering 
the  matter,  it  should  not  be  forgotten  that  the  refuse  from  the  table 
and  the  kitchen  sink  may  become  as  dangerous  sewage  as  that  which 
flows  from  the  water-closet. 

It  would  be  interesting  at  this  point  to  turn  aside  to  consider  what 
are  the  dangerous  qualities  of  decomposing  matter,  their  scope  and 
limitations,  how  they  enter  into  or  affect  the  human  system ;  but  the 
microscopical  or  physiological  phase  of  the  question  cannot  now 
receive  attention.  Admitting  the  need  of  rendering  harmless^  or  of 
removing  beyond  their  dangerous  influences  the  organic  wastes  incident 
to  human  existence,  as  soon  as  they  are  produoed,  we  have  left  for 
consideration  the  varied  conditions  in  diflerent  stages  of  civilization, 
and  the  complex  problems  which  they  produce,  with  the  processes 
available  for  solution  of  the  difficulties* 

The  question  of  health  is  certainly  pre-eminent  in  this  considera- 
tion. It  should  be  followed  closely,  however,  by  economy,  in  order 
that  the  hygienic  results  deeired  may  be  most  widely  distributed  and 
effective. 

As  we  glance  over  the  settled  portions  of  the  State,  we  are 
astonished  that  a  subject  confessedly  of  so  much  importance  has 
received  so  little  practical  tri^tment.  Health  Boards  and  associations 
have  sounded  alarms ;  facts  and  information  showing  the  needs  and 
benefits  of  action  have  been  gathered  and  distributed ;  in  some  cases, 
committees  have  been  appointed  to  collect  added  information  or  ■ 
remove  flagrant  evils ;  in  some  sections,  real  progress  has  lately  been 
made^  but  in  the  main,  the  rut  in  "  which  our  fathers  trod,^*  has  been 
made  to  serve  later  and  more  crowded  travel.  In  the  midst  of  this 
careless  indifference,  the  situation  becomes  more  threatening,  and 
death-rates  are  creeping  up  in  some  localities. 

If  the  hidden  indecencies  in  many  of  the  towns  of  the  State  were 
revealed  in  conjunction  with  those  readily  apparent,  they  would  pre- 
sent a  truly  sickening  picture.  There  is  not  a  town  in  the  State— and 
I  make  the  statement  after  acquaintance  with  the  facts — where  the 
house-sewerage  is  properly  removed  from  even  a  majority  of  the 
houses  in  the  closely  inhabited  districts.  If  I  am  doubted  in  this 
assertion,  let  me  ask  you  to  step  to  the  rear  of  any  buildings  in  the 
older  and  closely  built  up  portions  of  any  city  in  this  State,  and  make 
careful  examination  of  your  surroundings.    One  picture  describes  them 
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all,  Bemd^  the  complex  forma  of  filth  upoo  the  surface^  you  will 
find  well^  oesspools,  privy  vaults  and  rubbish  heaps  dotted  about  the 
aeene  in  sickening  proximity.  Should  you  not  be  accustomed  to 
erodal  examinations  of  these  details^  and  should  you  ehoo8e  a  warm^ 
mo^  day  for  your  investigations,  you  may  not  be  ready  to  pursue  them 
further.  But  assuming  you  to  be  less  fortunate,  you  will  acquaint 
yourself  with  the  number  and  character  of  house  connections  with 
the  sewer,  should  there  be  one  in  the  street.  It  is  hoped  that  you 
may  see  some  house-drains  torn  up  for  repairs,  and  be  able  to  examine 
the  plumbing  systems  of  the  houses.  Do  this,  and  I  am  certain  of 
your  verdict.  There  is  no  need  to  confine  your  investigations  to  the 
poorer  sections;  wealth  offers  but  slight  barrier  to  sanitary  reckless- 
DOB.  There  are,  in  the  towns  of  the  entire  State,  only  about  a  dozen 
aewerage  systems,  and  several  of  these  are  in  miserable  condition*  In 
its  application  therefore  to  the  needs  of  the  State,  the  subject  in  hand 
dioald  receive  general  and  comprehensive  treatment.  In  analyzing 
the  subject  two  main  divisions  appear.  1st,  Districts,  unprovided 
with  sewers,  where  such  lack  can  be  wisely  replaced  by  other  appli- 
moee*  2d.  Districts,  unprovided  with  sewers,  for  which  the  sugges- 
tioa  of  any  other  remedy  than  a  properly  equipped  sewerage  system 
mm\d  be  idle. 

Main  attention  will  be  given  to  the  first  of  th^e  divisions.  For 
the  purpoees  of  the  present  paper,  the  methods  employed  for  the 
removal  or  disposal  of  house-sewage  may  be  grouped  under  heads  as 
ioDows:  1st.  Cesspools  and  privy  vaults,  2d,  The  pail  or  tub  system. 
3d«  Dry  earth  closets.  4th.  The  sub-irrigation  system,  for  use  at  or 
near  the  site  of  the  production  of  the  wastes.  5th.  Removal  through 
tewera^  osaally  by  water  carriage,  with  the  varied  forms  of  disjwsal 
ifter  general  oollection.  While  all  these  processes  do  not  serve  the 
WMMB  porpoeeB^  they  are  designed  for  a  common  object  and  merit  con- 
oderatioD* 

Ko  condemnation  can  be  too  sweeping  to  properly  characterize  the 
privy  vault  and  oesspool  as  generally  constructed.  It  is  astonishing 
tkal  their  use  should  have  been  so  long  tolerated.  Air,  soil  and  water 
are  coDtaminated  by  their  putrefying  contents.  They  are  built  close 
to  dwellings,  that  removal  of  the  wastes  as  they  are  produced  may 
not  be  aeeoBBary ;  they  are  built  with  porous  sides  and  bottom,  that 
frspnot  removal  of  the  putrefying  mass  may  be  avoided.  The  pro- 
tem  is  an  outgrowth  of  laziness  and  stupid  efforts  at  economy.     It 
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has  been  continued  mainly  under  the  apur  of  the  same  incentiv^^ 
until  now  custom  has  developed  bo  striDgent  a  law  that  it  seems 
almost  impossible  to  secure  the  abolition  of  this  intolerable  nuisance* 
When  the  character  of  the  soil  allows  the  liquids  to  freely  soak  away^ 
oeaapools  and  vaults  are  at  a  premium,  and  the  fact  is  counted  as  an 
ioducement  to  the  locality.  In  the  midst  of  a  dense  population  this 
is  scandalous.  Recent  light  thrown  upon  the  purification  of  sewage 
in  the  soil  makes  more  apparent  the  evils  of  this  proceae.  It  is  known 
that  the  purification  is  largely  the  result  of  fermentation,  or  the  life 
process  of  certain  very  minute  germs  or  organisms  which  sweep  away 
the  filth  with  remarkable  vigor  and  speed.  It  is  further  known  that 
these  organisms  are  not  usually  found  more  than  1 8  inches  below  the 
surface  of  the  ground.  The  danger  of  pouring  oonoentrated  filth  deep 
into  the  earth,  as  is  done  through  the  vault  and  cesspool  system,  thus 
becomes  apparent.  Up  to  the  present  time  the  active  agitation  of  the 
sewerage  question  in  any  community  has  been  ample  evidence  that  the 
adjacent  streams  were  laden  to  their  limit  with  iilth,  or  that  the  sub- 
soil was  saturated  with  sewage  to  a  point  where  the  economical  use  of 
the  cesspool  had  ceased.  This  compulsory  decency  doea  not  deserve 
the  name  of  sanitation. 

The  evident  necessity  for  some  improvement  in  the  leaching  vault 
baa  produced  the  modern  privy,  extensively  used  throughout  England. 
In  this  later  form  the  vault  is  impervious ;  it  is  intentionally  con- 
tracted to  a  small  space  beneath  the  seat,  in  order  that  its  contents  may 
be  frequently  removed ;  some  arrangement  for  scattering  cheap  deodor- 
izing materials  on  the  excreta  is  secured ;  the  seat  is  hinged^  in  order 
that  it  may  be  raised,  and  a  ventilating  shaft  is  provided.  As  much 
ae  possible  of  the  interior  of  the  building  should  be  made  impervious, 

A  further  perfection  of  this  idea  is  obtained  by  replacing  the  vault 
with  a  movable  tub  or  pail.  This  constitutes  the  *Hub"  or  "pail*' 
system.  In  both  of  these  processes  it  is  propos^  to  have  the  contents 
removed  at  frequent  intervals,  varying  from  three  or  four  days  to  two 
weeks,  by  regular  collectors  in  the  service  of  the  town.  Kitchen 
wastes  may  be  removed  in  this  manner.  In  Rochdale  and  Birming- 
ham, England,  the  ''pail^'  system  has  reached  its  perfection.  In 
Birmingham  in  particular  it  has  reached  enormous  proportions;  more 
than  40,000  pails,  representing  over  260,000  people,  are  collected 
weekly,  and  carried  in  specially  constructed  wagons  to  the  dumping 
station.     Pails  empty  and  clean  are  put  in  their  place.    At  the  station 
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the  coDtents  are  plaoed  in  a  tsLuk^  treated  with  sulphuric  acid  to  fix 
the  ammonia^  dried  and  bagged  for  sale.  The  heat  for  drying  is 
largelj  obtained  by  burnjng  cinders  and  garbage  collected  in  the  town. 
This  removal  at  Birmingham  is  in  addUion  to  a  complete  system  of 
aewerSj  and  one  of  the  largest  sewage  purification  works  in  the  world. 
The  net  ooet  to  the  authorities  at  Rochdale  (a  city  of  70^000)  of  re- 
moval by  the  "  pail "  system  is  less  than  ten  cents  a  head  per  year* 
While  it  13  not  felt  that  this  system  would  be  tolerated  in  this  country, 
in  cities  of  large  size,  for  general  use,  it  is  certain  that  ite  adoption  in 
many  towns  of  small  size  would  be  an  immeasurable  improvement 
over  the  privy-vault  system,  and  in  many  cases  would  be  actually 
economical  if  carried  out  with  proper  regulation.  In  towns  not  pro- 
vided Mrith  sewers  or  public  water-supply,  the  introduction  of  this 
fjnton  is  strongly  commended*  Under  these  conditions  it  supplies 
the  only  weapon  available  to  crush  out  the  privy-vault  system. 

To  dean  and  fill  existing  vaults  and  alter  the  buildings  into  tub  or 
pail  closets,  would  be  easy  and  inexpensive.  A  system  of  distribution 
and  collection  is  an  essential ;  it  may  be  readily  established  and  man- 
aged.    The  results  will  amply  repay  the  effort. 

Another  method  of  removal  which  has  met  with  success  under  cer- 
tain conditions,  is  the  "dry  earth  closet."  Urine  and  faeces  fall  into 
the  closet,  and  fine,  dr}^  earth  is  added  after  each  deposit,  either  by  the 
operation  of  a  mechanism  delivering  a  uniform  quantity,  or  by  hand. 
When  proper  iartb  is  used  the  excretal  matters  are  deodorized  and 
deeomposed.  The  compost  may  be  removed  at  pleasure  and  used  aa 
manure*  This  system  cannot  secure  wide  popularity.  It  may  be  well 
in  isolated  cases,  but  could  never  be  relied  on  for  the  work  of  a  town 
filled  with  ignorant  or  careless  persons.  A  proper  supply  of  earth, 
dried  and  fine,  prompt  covering  the  deposit,  removal  of  the  compost, 
and  ventilation  of  the  closet,  are  among  the  requisites  difficult  of  pro- 
carement.  The  *'ash  closet"  and  the  "charcoal  closet"  are  names 
which  have  been  used  to  distinguish  the  absorbent  material  used ;  in 
teign  the  closets  are  practically  the  same.  These  systems  of  *^  inter- 
eiptioDfl,"  as  they  are  termed,  are  known  in  this  country  almost 
entirely  through  descriptions  of  European  systems  and  by  the  personal 
inTesligationa  of  specialists,  yet  it  seems  unnecessary  to  describe  their 
detaik  here.  The  disadvantages  of  all  such  systems  may  be  sum- 
marijeed:  lat.  They  store  excreta  and  dangerous  wastes  about  the 
premtaes.     2d.  They  do  not  provide  for  large  quantities  of  liquid. 
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3d*  They  are  of  some  ioeoovenieDoe  and  trouble.  Their  apparent 
advantages  are :  lat.  An  incalculable  improvement  over  the  leaching^ 
vault.  2d.  Economipal  removal  of  the  wastes.  3d.  They  act  as 
conservators  of  maourial  elements.  4th.  It  is  possible  to  thoroughly 
disinfect  the  alvine  discharges  in  time  of  epidemic.  Finally^  the 
"tub"  system  can  be  strongly  recommended  for  small  towns  during^ 
their  periods  of  growth  prior  to  the  introdoction  of  water-supply  and 
sewerage.  In  this  country  we  should  probably  not  allow  its  develop-  ■ 
ment  to  such  a  size  as  in  Birmingham  for  a  population  of  a  quarter  of 
a  million*  The  system  must  he  controlled  by  the  town  authorities^ 
and  the  removal  of  filth  made  compulsory.  It  seems  needless  to  con- 
tinue the  system  after  the  introduction  of  a  sewerage  system,  although 
it  unquestionably  intercepts  much  dangerous  filth. 

Upon  the  introduction  of  a  public  water-supply,  the  diflSculties^* 
become  more  complex*  A  large  and  constant  stream  of  water  is  dis- 
tributed through  the  houses,  is  laden  with  filth,  and  an  outlet  for  it 
must  be  provided.  Under  the  present  regime  this  outlet  is  arranged 
to  be  into  the  soil.  With  a  more  complete  recognition  of  the  evils  of 
the  cesspool  and  vault  system  this  will  cease.  General  concerted  action^ 
for  the  removal  of  house-sewage  will  then  be  introduced. 

A  process,  laterly  well  received  and  widely  introduced  in  this  State,, 
aims  at  the  solution  of  parts  of  the  problem  under  these  conditions. 
The  "  sub-irrigation "  system  has  met  with  a  success  which  merits- 
attention.  The  origin  and  growth  of  this  system  is  too  well  known 
to  need  comment  here.  Through  small,  open-jointed  tiles,  placed 
from  eight  inches  to  one  foot  below  the  surface  of  the  ground,  the 
boUBe-sewage  is  flushed  from  an  automatic  siphon  tank  into  which  it 
runs  as  it  is  generated  after  interception  of  the  solids  in  a  settlings 
tank.  The  elements  which  experience  has  shown  to  need  close  atten- 
tion are :  Proper  adjustment  of  the  grades  to  the  capacity  of  the  dis- 
tributing pipes ;  care  with  the  joints ;  need  of  wider  drains  in  all  but 
exceptional  cases;  complete  interoeption  of  solids.  Recent  knowl- 
edge, previously  referred  to^  of  how  purification  takes  place  in  the 
soil  argues  strongly  against  a  depth  of  distributing  pipes  which  has 
in  some  cases  been  adopted.  They  should  not  be  more  than  one  foot 
beneath  the  surface.  The  system  should  be  limited  in  its  proximity 
to  houses  and  to  lawns  free  from  shade.  Its  use  must  of  necessity  be^ 
confined  to  the  well-to-do  classes,  and  preferably  to  those  who  are-  M 
willing  to  give  some  attention  to  its  working.  The  danger  is,  tliat  it 
will  be  used  by  those  who  insist  on  decency  about  their  homes^  and 
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that  provision  being  made  for  their  needs,  less  vital  action  will  be 
taken  to  relieve  the  poorer  and  the  more  careless  classes.     This  should 
not  argiie  against  the  introduction  of  the  S7stem,  but  in  favor  of 
attention  to  quarters  now  n^lected.     It  is  suggested  that  where  dry 
removal  is  not  possible^  the  problem  may  be  solved  if  town  author- 
iries  will  introduce  and  enforce  a  system  of  water-tight,  ventilated  i 
vaults,  with  a  proper  pneumatic  system  of  removal  entirely  under ' 
their  control  wherever  the  "  sub-irrigation  *'  system  is  not  privately 
introduced.     Regular  and  frequent  cleansing  of  the  vaults  should  be 
secored,  and  crucial  inspection  of   their   imperviousness  would   be 
neoeseary."^     Processes  for  utilizing  the  contents  of  these  vaults  are^ 
available,  and  in  many  communities  the  financial  returns  might  be 
made  to  largely  repay  the  cost  of  removal.     Such  results*  are  only 
possible  through  organized  system.     This  seems  difficult  to  secure^ 
but  communities  must  be  taught  its  value  and  need. 

Proper  care  is  not  exercised  in  removing  house  wastes,  and  the 
public  is  too  prone  to  consider  any  system  which  is  compulsory  a  bur- 
den not  patiently  to  be  borne.  The  removal  of  the  waste  products  is 
just  as  important  as  provision  of  food. 

For  many  communities  in  the  State,  now  unprovided  with  systems 
for  the  removal  of  house-sewage,  I  believe  that  nothing  which  has  as 
yet  been  presented  can  take  the  place  of  properly  designed  and 
equipped  sewerage  systems, 

SEWERS. 


Recent  improvements  in  the  design  and  construction  of  sewers, 
reduction  in  the  price  of  materials,  and  the  benefits  of  oompetition 
hmve  so  largely  combined  to  produce  economy  and  efficiency  that  it  is 
(joealionable  if  there  is  any  town  in  our  State  having  a  public  water- 
supply  that  can  afford  to  properly  remove  its  house-eewage  in  any  way 
hot  through  a  system  of  sewers  intelligently  designed  and  carefully 
constructed*  The  wide  application  of  the  small  pipe  system  (to  carry 
only  house-sewage)  has  greatly  reduced  the  magnitude  of  this  problem. 


*  Tbe  difpoeitiofi  of  wwtM  aftar  th«j  ftre  collected  at  any  oq6  point  U  »  mmtter  for 
eftrtful  aod  competeot  i^vice  for  each  caAe,  The  natore  of  the  waatM,  the  demand 
for  r«raltiiig  products,  the  character  of  the  neighborhood  and  BarronQdingt,  the 
«ip«Bdiiiire  poeaible  and  a  host  of  complezitiea  prey  en  t  any  general  deductione* 
Cmaaioiry  prooeieei  have  latelj  been  bo  much  aimplified  and  perfected  that  thej  can* 
aot  be  neglected  when  coniideriog  economj  and  oiaanlineei.  They  are  particnlarlj 
applicable  aa  adjnncU  of  tha  aysteniB  of  '*  interception/* 
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As  soon  as  any  proper  removal  of  wastes  is  demanded  the  economy 
and  convenience  of  these  small  pipe  systems  will  be  more  fully  realized. 

It  has  been  felt  in  many  of  our  inland  towns,  having  no  outlet  for 
sewage  into  large  volumes  of  water,  that  the  introduction  of  a  sewer- 
age system  involved  certain  nuisance  in  disposing  of  the  wastes*  The 
troubleBome  questions  of  sewage  disposal  are  largely  exaggerated  by 
casual  thinkers ;  in  fact,  there  is  very  general  belief  io  many  sections 
that  purification  of  sewage  on  a  large  scale  is  chimerical.  When  the 
financial  bubble— proposing  to  rapidly  reap  wealth  from  water-car- 
ried sewage — exploded  in  England  several  years  ago  a  reversion  of 
sentiment  resulted  which  found  expression  in  a  motley  literature. 
Those  unfamiliar  with  the  facte  are  apt  to  construe  these  expressions 
into  sweeping  condemnation  of  sewage  purification  processes.  It 
should  be  remembered  that  the  problems  in  England  which  have 
caused  immense  difficulty  and  discussion  are  on  scales  far  out  of  pro- 
portion to  the  needs  of  our  State,  There  is  no  town  in  the  State 
which  need  hesitate  to  introduce  a  "  separate "  system  of  sewers 
because  of  difficult  disposal.  Knowledge  of  processes  satisfsctory 
under  the  most  crucial  tests  will  guide  in  solutions  here.  Processes 
for  utilizing  dilute  manurial  agents  are  really  in  a  fair  state  of  per- 
fection. 

In  conclusion,  it  must  be  realized  that  public  health  is  not  a  matter 
to  be  trifled  with  by  reckless  individuals  who  are  content  to  jeopardize 
their  own  existences  in  the  midst  of  disease-fostering  conditions. 

There  is  need  for  a  centralizing  oontroUing  power^  which  is  inter- 
ested not  only  in  the  sanitation  of  the  wealthier  and  cleanlier  sections 
of  the  town,  where  proper  sanitary  conditions  are  perhaps  most  liable 
to  exist,  but  also  in  that  of  the  hovels  and  tenements.  The  w^kest 
link  of  a  chain  measures  its  strength.  The  vilest  section  of  a  town 
may  be  the  measure  of  its  immunity  from  disease  or  contagion. 
We  have  grown  to  recognize  the  advantage  of  fire  districts  in  our 
cities;  to  admit  the  need  of  building  r^ulations  and  items  in  the  con- 
trol of  the  food-supply  and  some  few  principles  of  domestic  sanitation. 
The  next  step  should  be  in  the  direction  of  systematic  and  compulsory 
removal  of  dangerous  filth  from  the  vicinity  of  dwellings.  Present 
regulations  are  entirely  inadequate.  In  England,  under  the  Public 
Health  Act  of  1875,  every  local  authority  may,  and  when  ret|uired  by 
order  of  the  Local  Government  Board  shall,  themselves  undertake  or 
contract  for  the  removal  of  house  refuse  from  the  premises;   the 
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deADsiiig  of  earth  closets,  privies  and  cesspools  for  the  whole  or  any 
part  of  their  district  We  have  no  sach  central  authority.  It  is  a 
•qnestion  if  this  is  not  a  weakness  in  our  form  of  government ;  but  in 
its  absence  the  minds  which  mould  and  form  public  opinion  should 
endeavor  to  lead  ut  practical  efforts  of  reform.  We  can  proceed  no 
£i8ter  in  these  matters  than  public  opinion  will  sustain. 

Anything  which  increases  the  demand  for  honest  and  intelligent 
protection  and  preservation  of  health  merits  our  encouragement  and 
support.  If  we  then  run  counter  to  prejudice  and  present  practice,  we 
most  meet  the  issue  squarely  and  manfully.  Beforms  are  not  readily 
secored,  but  we  need  not  despair  when  life  and  health  are  the  rewards. 


THE  WORK  OF  THE  PLUMBER,  AND  THE 
DISPOSAL  OP  SEWAGE. 


BY  J.  J.  POWEBS,  SANITARY  PLUMBER,  BBOOKLYN, 


I  have  been  invited  to  epeak  on  the  work  of  the  plumber,  and  the 
dispoeal  of  sewage.  I  shall  be  as  brief  and  practical  in  mj  statements 
la  podBible,  and  trust  you  may  find  them  of  interest. 

My  connection  with  the  plumbiog  trade  began  some  twenty  years 
ago,  at  a  period  when  the  favorite  metal  for  soil  and  waste  pipes  waa 
lead;  these  pipes  were  usually  supported  by  straps  of  sheet-lead 
soldered  to  the  pipe  on  either  side  and  secured  to  the  walls  with 
aerews  or  hooks.  The  vertical  soil  and  waste  pipes  in  buildings  were 
oonsidered  the  proper  place  to  display  the  skill  and  taste  of  the 
mechanic,  and  the  work  on  them  wa?  generally  good  and  well-jointed. 
The  traps  used  were  all  made  by  hand,  being  beaten  out  of  sheet-lead 
in  two  pieces,  and  soldered  together  on  the  aid^.  The  manufacture 
of  theie  traps  constituted  a  large  part  of  the  plumber's  shop-work  in 
the  winter  months.  Age  and  experience,  however,  developed  the  facts 
that  DO  matter  how  well  the  lead  pipes  were  supported  their  weight 
^*mgged"  them,  and,  the  fastenings  being  immovable,  the  result 
waa  a  break  at  the  upper  or  lower  side  of  each  support,  and  the  trapa 
and  bends  were  usually  corroded  through  at  the  edge  of  the  soldered 
aeam  which  united  the  two  sections.  Added  to  these  unfavorable 
experiences  was  the  fact  that  the  progressive  intellect  of  man  had  dis- 
covered how  to  make  very  thin  lead  pii>es.  The  old  lead  pipes  were 
expensive  and  troublesome  to  repair,  and  it  pained  the  plumbers  to 
have  to  make  such  large  charges  for  repairs  to  their  customers,  so- 
they  sought  for  a  substitute,  which  they  found  in  iron.  Unfortu- 
nately, they  still  retained  the  notion  that  soil  and  waste  pipes  must  be 
very  thin ;  and  as  the  germ  theory  had  not  yet  been  introduced  inta 
the  plumbing  business,  the  necessity  for  air-tight  joints  between  the 
branches  and  the  iron  hubs  was  not  generally  realized  nor  acted 
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upon.  The  hoHxontal  house  sewers  were  generally  constructed  of 
glazed  sewer-pipes,  which  were  laid  beneath  the  cellar  flDors  by  labor- 
ing raeti  who  usually  paid  more  attention  to  grade  and  alignment  than 
to  perfect  jointing. 

In  the  cheaper  class  of  bouses,  the  water-closet  traps  on  the  second 
floors  were  considered  sufficient  seal  for  all  the  waste  pipes  leading  tx> 
the  various  basins  j  this  was  a  serious  mistake^  because,  under  this 
arrangement,  there  were  frequently  from  30  to  60  feet  of  uutrapped 
waste  pipe,  and  from  their  filthy,  gelatinous  linings  gases  of  decom- 
position escaped  into  the  sleep! og-rooms.  But  as  the  development 
and  escape  of  gases  were  not  at  that  time  considered  by  the  architect 
who  designed  J  or  the  plumber  who  constructed — -the  plumbing  of  houses 
an  that  period  was  not  of  a  nature  to  fulfill  the  requirements  for  the 
prevention  and  exclusion  of  sewer  gases  from  polluting  the  air  within 
the  dwelling.  Plumbers  never  introduced  vent  pipes  except  in  cases 
where  they  had  reason  to  expect  an  "air  bind/*  and  only  did  it  then 
to  facilitate  the  flow  of  water.  In  brief,  the  plumber's  work  was  con- 
sidered successfully  accomplished  when  the  water  freely  ran  from  the 
supply  pipes,  and  the  waste  waters  were  quickly  carried  off  through 
the  discharge  channels. 

But  these  halcyon  days  soon  came  to  an  end;  the  rapid  growth  of 
the  cities  and  consequent  impaction  of  people,  was  followed  by  a  rapid 
increase  in  the  number  of  cases  of  infectious  disease.  The  steady, 
presevering  and  critical  researches  and  investigations  made  by  our 
self-sacrificing  and  public-spirited  friends  and  benefactors,  the  medical 
practitioners  of  these  communities,  eventually  revealed  the  fact  that 
-some  connection  existed  between  these  diseases  and  defects  in  the 
plumbers*  work.  This  was  the  first  step  towards  improvement,  and 
to  physicians  are  the  public  indebted  for  the  advance  in  experimental 
tion  and  investigation.  After  this,  rapidly,  followed  the  evolution  of 
the  sewer-gas  theory,  which  resulted  in  forcing  upon  the  plumbers  and 
sanitary  engineers  many  microbes,  to  l>e  taken  care  of  in  some  manner 
least  prejudicial  to  the  public  health.  As  the  plumber's  knowledge 
of  animalcuhc  was  comparatively  limited,  owing  to  the  fact  that  up 
to  this  period  he  had  not  been  obliged  to  study  nor  be  responsible  for 
any  microbe  more  diminutive  than  the  average  plumber^s  helper,  his 
position  was  very  unpleasant,  |>articularly  so  as  these  microbes,  wiien 
inhaletl  by  the  plumber,  utterly  refused  to  develop  disease  within  his 
^rm-proof  internal  organs ;  coneetiuently  he  was  thereby  prevented 
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forming  any  judgment  baaed  on  practical  experience,  for  plumb- 
era  aeem  to  thrive  on  sewer  gas  physically,  as  well  as  fiDaDcially. 

The  results  of  the  first  efforts  in  veotilation,  io  a  great  numt)er  of 
intensified  instead  of  correcting  the  evilsj  because  sheet-iron  pipe 
I  used  to  extend  the  soil  and  waste  pipes  to  the  roofs.  The  waste  pipes 
of  basins  were  trapped  at  the  basin  end  as  well  as  in  the  water-closet 
trap.  Ventilating  pipes  were  carried  into  chimneys,  yard-vaults  were 
abandoned  and  water-closets  substitued  in  cellars,  all  of  which  tended 
to  make  bad  worse.  But  as  soon  as  the  plumbers  commenced  to 
ODderatand  the  fact  that  their  business  had  assumed  a  professional 
charaoler,  requiring  from  them  a  certain  amount  of  scientific  knowl- 
8i%e,  it  must  be  admitted  that  they  made  strenuous  efforts  to  meet  the 
reqairements  of  the  physicians,  and  have  certainly  made  marvelous 
progress,  considering  the  fact  that  the  knowledge  required  had  to  be 
attained  immediately,  yet  was  of  a  character  difficult  to  comprehend 
without  long  study,  oombining,  as  it  does,  elements  of  chemistry  and 
hydraolicB. 

The  improvements  in  plumbing  within  the  last  ten  years  are  simply 
phenomenal.  The  bath-rooms  and  water-closets  are  as  clean  and 
odorl^s  as  the  parlors,  when  good  fixtures  are  used  and  properly  set. 
The  great  competition  has  brought  the  price  of  first-class  fixtures  of 
all  kinds  down  so  low  that  there  is  no  excuse  for  any  property-owner 
not  to  pro\4de  his  houses  with  auitable  and  cleanly  fixtures.  But  there 
it  one  improvement  that  is  very  desirable  and  inexpensive  that  should 
be  adopted  in  every  new  piece-work  or  alteration*  When  the  main 
lines  of  soil  and  waste  pipes  are  in,  and  the  lead  branches  carried  to 
boieath  the  location  of  the  various  fixtures,  the  ends  should  be 
rtopped  and  the  whole  system  filled  with  water  to  the  roof  to  prov^e 
the  reliability  and  tightness  of  the  work.  In  all  cases  extra  heavy 
tnm  pipe  and  fittings  should  be  used  and  lead  pipes  for  branches  of 
QorreapondLng  thickness. 

The  mlea  for  the  arrangement  of  soil  and  waste  pipes^  and  the 
proper  trapping  thereof,  are  so  well  laid  down  in  the  printed  forms  of 
the  Brooklyn  Board  of  Health,  and  so  familiar,  that  I  do  not  think 
it  neoeMary  to  enlarge  upon  that  subject. 

The  question  of  trapping  I  will  illustrate  by  an  experiment,  show- 
ing yoa  the  merits  of  the  two  forms  of  traps  commonly  used.  The 
ttphoD  action  is  so  apparent  and  well  known  that  it  is  not  necessary 
to  dilate  upon  it. 
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In  r^ard  to  the  question  of  final  disposal  of  human  excreta  and 
wafites,  the  plumber  is  coDtiimally  called  upon  to  decide  how  to  dis- 
pose of  the  sewage  from  isolated  raausions.  Until  within  a  coraiiara- 
tively  recent  period,  the  methml  of  disposal  was  by  discharge  into 
<leep  cesspools  built  of  stone  and  brick,  laid  up  loose-jointed  so  as  to 
permit  of  soakage  into  the  earth.  This  was  the  accepted  and  favorite 
method  of  disposal  on  many  homesteads  diiring  the  past  century  or 
more,  and  for  convenience  the  privy,  cesspool  and  well  were  located 
<M)ntiguous  to  the  house  and  close  together.  In  course  of  time,  the 
earth  between  the  cesspools  and  wells  became  saturated  and  the  sewage 
found  ready  means  of  inflow  into  the  well,  where  it  was  finally  dis- 
posed of  by  being  used  for  domestic  purposes  and  drank  by  the 
family,  or  their  guests.  This  method  of  disposal  had  so  many  serious 
objections  that  in  deference  to  the  prejudice  of  the  guests  and  their 
physicians  it  was  abandoned^  although  it  was  not  easy  to  convince  the 
people  who  had  used  the  wells  for  many  years  that  the  method  was 
not  specially  advantageous. 

Now,  the  provision  of  cesspools,  even  if  water-tight  and  ventilated,  is 
universally  condemned,  except  as  a  temporary  expedient  while  awaiting 
the  construction  of  sewers.  The  disposal  by  intermittent  dist^harge 
into  irrigation  tile  is  always  preferable,  but  requires  considerable  land. 
The  question  is  rapidly  becoming  very  serious  for  inland  towns,  and 
great  progress  will  nec«ssarily  l]ie  made  in  the  next  few  years. 

I  believe  that  all  the  sewage  which  is  discharged  into  the  earth  or 
streams  should  be  chemically  treated  Ijcfore  discharge,  so  as  to  mini- 
mize the  absorptive  work  in  the  soil.  In  large  plantjs  the  chief  object 
to  lj€  attained!  is  a  minimum  of  offense  at  tlie  place  of  precipitation 
and  treatment  and  as  complete  a  clarification  of  the  fluids  as  possible. 
To  fully  illustrate  my  views,  I  will  demonstrate  by  two  experiments, 
showing  the  two  systems  1  have  often  used  for  the  chemical  treatment 
of  sewage  by  per  chloride  of  iron  and  chlorine. 

Both  systems  are  in  successful  operation  and  I  am  satisfied  with  the 
result. 

In  conclusion,  permit  me  to  say,  that  the  plumber  of  the  future 
should  oombine  and  possess  the  professional  education  of  sanitary 
engineering  with  the  mechanical  knowledge  of  his  trade  to  do  justice 
to  a  business  which  ia  fraught  with  so  much  inter^t  to  the  welfare  of 
the  community. 

I  believe  that  the  plumber  is  in  a  more  receptive  condition  for  this 
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knowledge  after  he  has  acquired  his  mechanical  skill,  and  I  think  the 
proper  place  for  him  to  receive  it  is  at  the  medical  oolites  in  the 
form  of  courses  of  lectures  and  experiments,  which  will  convey  to  him 
a  sense  of  the  gjeat  responsibility  devolving  upon  him  in  the  construc- 
tion of  his  works.  As  the  physicians  and  chemists  are  the  persons 
who  must  necessarily  first  observe  and  recommend  the  need  of  hygienic 
changes  in  the  dwelling,  the  plumber  should  also  have  the  benefit  of 
their  counsel  and  instruction. 


THE  PHYSICAL  LAWS  OF  PIPES  AND  FIXTURES 
AND  THEIR  CONTENTS. 


BY   PROP,  C.  F,  BBACKETT,   LL,D,,  PRINCETON, 


Many  of  the  facts  in  science  which  we  are  accustomed  to  put  into 
dailjr  operation  have  beeo  known  from  early  antiquity.  None  have 
been  more  dearly  perceived  or  more  undisputed  than  that  law  in 
bydroetatics  which  asserts  that  when  we  connect  different  vessels 
together  by  means  of  pipes,  the  liquids  which  they  contain  will  stand 
at  the  same  level  in  them  all,  provided  the  liquids  have  the  same 
dcoaity.  Suppose  then^  that  we  have  a  series  of  vessels  connected  by 
means  of  pipes,  and  that  water  were  poured  into  one  of  the  vessels,  of 
cootBe  we  shall  find  that  the  water  rises  to  the  same  height  in  them 
alK  If  one  of  the  vessels  be  replaced  by  a  pipe  or  tube  of  very  small 
diameter,  we  find  that  the  water  stands  at  a  greater  altitude  in  this 
than  in  the  other  vessels.  If,  however,  the  liquid  under  trial  be 
mercury  and  the  small  tube  be  of  glass  or  of  any  material  which  the 
mercury  does  not  wet,  then  the  liquid  mercury  stands  at  a  lower  level 
than  in  the  connected  vessels.  It  thns  appears  that  it  is  impossible 
to  make  a  full  discussion  of  the  simplest  laws  which  regulate  the 
heigfU  of  Itquida  m  connected  vessels  without  taking  into  account  the 
nature  of  the  liquids  themselves.  In  the  first  place  let  us  consider 
the  nature  of  water.  Inquiries  have  been  instituted  in  other  countries 
as  well  as  in  our  own  to  detect,  if  possible,  the  character  of  the  surface 
idioD  which  is  always  present  at  the  junction  of  the  liquid  surface 
with  some  other  surface  such  as  that  of  the  containing  vessel  or  the 
iir.  Dr.  Thomas  Young  was  the  first  who  consistently  developed  the 
doctrine  that  the  surface  of  water,  and  liquids  generally,  is  covered 
with  a  stretched  membrane  or  film,  I  here  describe  a  very  striking 
experiment  which  I  think  will  convince  any  one  of  the  truth  of  this 
MNiiiiption  as  a  physical  fact.  Provide  a  glass  of  perfectly  clean 
wiler,  w>me  ordinary  paper  and  a  little  oil.     Also  provide  a  pair  of 
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pincers.  Immerse  the  paper  completely  so  that  it  shall  be  thoroughly 
wetted  and  wholly  below  the  surface  of  the  water.  Place  one  drop  of 
the  oil  on  the  surface  of  the  water.  It  will  be  observed  to  form  itself 
into  a  globule  more  or  less  perfect,  but  sooiewhat  flattened.  Thia  after 
oscillating  about  a  center  of  motion,  will  come  to  rest.  Now  insert 
the  pincers  and  draw  the  paper  slowly  out  of  the  water  so  as  not  to 
touch  the  oil  globule.  The  moment  the  paper  emerges,  the  drop  of  oil 
is  deformed.  It  no  longer  retains  its  semi-globular  shape,  but  as  the 
paper  is  more  and  more  drawn  out,  the  shape  of  the  oil  is  altered.  If, 
now  the  paper  be  pushed  back  under  the  water  the  oil  reverts  to  its 
original  form. 

The  explanation  is  very  simple  if  we  admit  that  the  surface  of  the 
water  as  well  as  the  surface  of  the  oil  is  in  fact  a  stretched  film.  In 
this  case  it  is  easy  to  see  that  the  circumference  of  the  oil  globule  is 
everywhere  invested  with  the  film  of  water  which  forms  its  surface, 
and  when  the  paj>er  is  drawn  out  there  is  a  tension  put  upon  this  film 
which  pulls  the  oil  out  of  its  proper  form.  It  may  be  remarked  in 
passing,  that  the  nearly  globular  form  of  the  oil  is  due  to  the  tension 
of  the  film  which  constitutes  its  surface.  The  reason  for  the  existence 
of  the  film  at  the  surface  of  any  liquid  is  found  in  the  fact  that  the 
molecules  at  the  surface  are  not  subject  to  the  same  attractions  on  every 
side  as  are  those  which  He  at  points  distant  from  the  surface,  that  is, 
beneath  it. 

Now  the  fact  that  there  is  a  film  at  the  surface  of  every  liquid  must 
not  be  forgotten  when  we  come  to  deal  with  the  theory  of  the  behavior 
of  liquids  in  pipes.  If  a  plate  of  glass  be  plunged  vertically  into 
water  it  is  found  that  the  water  does  not  come  sharply  and  squarely 
up  to  the  surface  of  the  glass,  but  oomes  in  contact  with  it  at  an  angle 
differing  from  a  right  angle,  in  general  very  acute  and  depending  on 
several  conditions,  such  as  the  cleanness  of  the  glass,  the  purity  of  the 
water,  the  temperature,  etc.  If  the  glass  plate  be  in  the  horizontal 
position,  and  a  drop  of  water  be  placed  on  it,  the  drop  will  spread  out 
in  a  thin  layer,  which,  if  the  plate  be  perfectly  clean^  may  entirely 
cover  it.  On  the  other  hand,  if  we  place  some  mercury  on  the  glasa 
it  will  gather  itself  up  into  a  flattened  globule. 

Exactly  the  same  kind  of  action  occurs  at  the  surface  of  these  liquids 
and  that  of  tubes  with  which  they  may  be  in  contact.  It  is  not  diffi- 
cult to  exhibit  this  action  in  a  striking  way  by  means  of  a  small  glass 
tube  and  water.     Suppose  the  tube  have  an  internal  diameter  of  one- 
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eighth  of  an  inch.  Introduce  a  short  column  of  water  and  then  allow 
a  little  air  to  enter  to  be  followed  by  more  water  and  air  in  small 
quantities^  at  a  time  respectively,  till  the  tube  is  occupied  with  alter- 
nating sections  of  water  and  air.  Now,  if  the  attempt  be  made  to  blow 
the  whole  of  the  contents  of  the  tube  out  so  as  to  leave  the  tube  empty, 
it  will  be  found  to  be  very  difficult,  if  not  impossible,  to  do  so.  Here, 
then,  we  have  a  very  considerable  resistance  offered  to  the  passage  of 
liquid  through  the  tube.  This  force,  or  better,  this  opposition  though 
much  less  in  tubes  of  larger  diameter,  may  not  be  n^lected  in  them, 
when  such  a  condition  as  is  under  consideration  prevails. 

Let  us  consider  a  system  of  pipes,  of  whatever  kind,  intended  to 
convey  water  into  our  dwellings.  Whatever  principles  we  find  to  be 
applicable  to  these  will  also  be  applicable  to  the  pipes  which  convey 
away  the  water,  ^fler  it  has  served  its  use,  provided  the  pipes  are  alike 
in  their  general  structure  and  character. 

Let  the  end  of  this  short  tube,  which  I  hold  in  my  hand,  represent 
the  section  of  a  pipe.  Suppose  that  in  some  way  the  section  has  been 
diminished.  This  will  be  done  if  the  pipe  be  compressed,  as  will  be 
likely  to  occur  in  bending  it.  The  carrying  capacity  of  the  tube  will 
be  diminished.  Now  a  question  of  great  importance  is  at  once  pre- 
soited  as  r^ards  the  results  which  flow  from  this  constriction  when 
water  is  made  to  flow  through  the  pipe  with  a  constant  velocity.  I 
suppose  it  would  seem  probable  to  most  of  us,  considering  the  prob- 
lem for  the  first  time,  that  there  would  be  greater  pressure  at  the 
point  of  constriction  than  elsewhere.  If,  in  order  to  test  the  matter^ 
a  long  tube  be  taken,  having  a  constriction  at  the  middle,  and  fur- 
nished with  small  tubes,  inserted  laterally,  one  at  the  constriction  and 
others  on  either  side  of  it,  and  made  to  discharge  water  under  a  head, 
it  will  be  found  that  there  is  less  internal  pressure  at  the  point  of  con- 
striction than  elsewhere,  as  will  be  clearly  shown  by  the  heights  at 
which  the  water  will  stand  in  the  several  small  inserted  tubes.  If  we 
lake  a  case  exactly  the  converse  of  this — that  is,  one  in  which  the 
tube  has  an  enlargement  instead  of  a  constriction — it  will  be  found 
that  there  is  greater  pressure  at  the  point  of  enlargement  than  else- 
where. 

Thus,  we  find  that  there  is  increased  pressure  in  consequence  of 
enlargement  and  diminished  pressure  in  consequence  of  constriction. 
The  bearing  of  these  principles  on  the  behavior  of  pipes  in  certain  of 
our  sanitary  arrangements  is  obvious,  and  I  need  not  dwell  upon  it. 
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Let  us  now  consider  a  pipe^  having  a  perfectly  uniform,  smooth 
bore,  with  I'eference  to  that  surface  action  of  liquids  spoken  of  before, 
in  virtue  of  which  the  surface  becomes  a  stretched  film,  Wben  the 
tube  is  filled  with  wat^r  there  is  an  adhesion  between  the  Horface  of 
the  water  and  the  walls  of  the  tube*  The  reeutt  is  that  there  is  an 
attached  lining  of  water  whieli  is  not  dislodged,  even  when  the  water 
flows  at  a  very  considerable  velocity.  This  layer  lags  behind,  there- 
fore, while  the  next  one  lage  leas  and  so  on.  Thus,  the  water  flows 
with  gi'eater  velocity  in  the  central  portions  of  the  tube  in  conse- 
quence. 

In  our  sanitary  arrangements  we  are  accustomed  to  employ  pipes 
in  which  the  phenomenon  we  have  just  been  considering  is  of  decided 
importance.  If,  iu  addition,  the  caliber  of  the  pipe  in  a  given  case 
be  wanting  in  uniformity  of  course  the  diflTerences  in  pressure  before 
discussed  will  be  present,  and  there  will  be  eddies  set  up  which  will 
more  or  less  obstruct  the  flow  of  the  water.  If  there  be  also  present 
air  of  gas  or  any  kind,  this  will  constitute  another  complication. 
Suppose  we  knew  the  value  of  each  one  of  these  factors,  and  that  we 
had  effected  a  perfectly  harmonious  adjustment  of  them  so  m  to  secure 
the  actual  service  we  desire  in  a  particular  case,  and  that  we  had  made 
our  household  arrangements  on  that  basis.  Is  there  any  assurance 
that  disappointment  will  not  follow?  Not  at  all.  The  surfaces  of 
the  pipes  will  change  in  character  from  rust  and  deposits  of  various 
kinds. 

Before  taking  up  the  conditions  on  which  another  practical  matter 
depends,  I  wish  to  describe  an  experiment  of  great  interest,  and  which, 
also,  will  help  to  make  the  matter  in  view  clearer.  We  can  make 
water  to  constitute  its  own  tube  for  conveyance  from  one  vessel  to 
another.  Prepare  two  buckets  by  inserting  in  the  side  of  each  of 
them  a  small  circular  tube  of  very  short  length.  Place  the  two 
buckets  so  that  the  tubes  are  opposite  each  other,  and  so  that  their 
axes  coincide  in  the  same  straight  line, '  If  now  one  of  the  buckets 
be  filled  with  water  the  jet  which  issues  from  it  will  pass  directly 
into  the  tube  of  the  other,  and  so  the  water  is  passed  from  one  bucket 
into  the  other  without  the  aid  of  a  solid  pipe — the  film  of  water  which 
invests  the  stream  being  the  only  tube  needed*  If  water  l>e  poured 
from  a  pitcher  in  a  stream  it  is  observed  that  the  diameter  of  the 
stream  is  greater  as  it  leaves  the  pitcher  than  it  is  at  any  point  lower 
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i  down.  But  it  is  evident  that  just  as  much  water  is  passing  across  a 
i  section  #f  the  stream  at  one  point  as  at  another,  otherwise  there 
would  be  an  accumulation  of  water  at  the  points  where  the  smaller 
portions  were  passing.  It  is  clear  that  the  increased  velocity  of  the 
stream  at  the  lower  points  makes  up  for  the  diminished  size. 

Now  suppose  a  tube  be  place  vertically  and  water  be  kept  flowing 
through  it.  On  account  of  the  capillary  adhesion  between  the  water 
and  the  walls  of  the  tube,  the  water  tends  to  fill  the  tube  at  every 
pomt — at  the  lower  end  as  well  as  at  the  upper.  By  the  increase  in 
velocity,  the  column  of  water  in  the  tube  tends  to  become  smaller  in 
iection  as  it  falls.     The  only  resultant  possible  iu  the  circumstances 

r»  the  decrease  of  pressure  in  the  tube  at  these  points  lower  than  the 
surface  of  the  water  which  supplies  the  tube.  In  other  words,  there 
is  a  tendency  to  form  a  vacuum.  Complete  proof  of  this  conclusion 
will  be  obtained  if  an  opening  be  made  through  the  side  of  the  tube. 
Instead  of  the  water  flowing  out,  it  will  be  found  that  the  air  is  for- 
cibly drawn  in  through  the  opening.  Such  an  arrangement  is  often 
used  for  an  air-pump. 

If  a  clean,  sharp  opening  be  made  through  the  thin  wall  of  a 
T«8BeI  containing  water,  and  so  supplied  as  to  keep  its  surface  at  the 
nme  height  notwithstanding  the  flow  through  the  side,  and  if  a  vessel 
be  sel  to  receive  the  water  which  flows  out,  we  may  ascertain  the 
amoQiit  which  flows  out  in  a  given  time.  Let  this  be  done^  and  call 
the  amount  unity.  Now  insert  a  short  tube — of  length  equal  to  its 
diameter — the  diameter  being  equal  to  that  of  the  ex {>eri  mental  o|>eu- 
ijig  just  described,  and  ascertain  how  much  water  flows  out  of  the 
veaeel  in  the  same  time  as  was  employed  in  the  previous  experiment. 
It  will  be  found  to  be  much  in  excess  of  that  which  ran  out  in  that 
experiment  In  other  words,  when  the  short  pipe  is  used  there  is  a 
greater  flow  than  where  there  is  an  apparent  unobstructed  flow.  These 
md  other  familiar  facts,  I  suppose,  are  known  to  you  all.  They  are 
tiled  to  remind  us  that  we  have  them  among  other  factors  to  deiki  with 
hi  the  sanitary  arrangements  which  we  are  called  upon  to  construct, 
ind  which  employ  pipes  for  the  conveyance  of  liquids.  When  all  the 
conditions  are  adequately  known,  there  is  a  calculable  duty  which  may 
be  determined  mathematically.  But  as  already  seen,  the  system  which 
we  have  at  any  given  time  is  not  the  system  which  we  shall  have  at 
subsequent  time,  especially  in  the  case  of  pipes   destined   to 
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receive  tho  waste  products  of  the  household.  As  to  the  disturbances 
due  to  the  introduction  of  air,  they  may,  under  certain  circumstances^ 
be  avoided.  If  pipes  l>e  everywhere  so  laid  that  there  are  no  upward 
curvatures  to  hold  the  air  which  is  certain  to  be  introduced  with  the 
water/ no  trouble  from  this  source  need  be  apprehended.  Circum- 
stances, however,  may  arise  in  which  the  case  will  be  quite  otherwise. 

If  the  object  be  simply  to  bring  clean  water  into  the  dwelling,  there 
are  a  number  of  inconveniences  which  may  be  tolerateij,  such  as  imper- 
fect joints,  faulty  stop-cocks,  etc.,  and  no  serious  injury  need  result. 
But  the  case  is  otherwise  when  the  water  has  passed  the  sink  or  closet 
and  entered  the  system  of  pipes  which  conduct  it  to  its  final  destina- 
tion— the  sewer.  In  this  region,  all  that  has  been  said  in  relation  to 
the  character  of  the  liquids,  to  the  diameter  of  the  pipes,  etc.,  will 
need  to  be  studiously  considered.  In  order  to  appreciate  the  changed 
action  which  may  occur  when  water  which  is  not  clean  ia  to  be  dealt 
with,  consider  the  experiment  now  briefly  to  be  described.  Let  there 
be  a  conical  tube  of  about  an  inch  in  length,  and,  preferably,  let  it  be 
of  glass  having  its  end  diameters,  say,. about  an  eighth  and  a  six- 
teenth of  an  inch  r^pectively.  If  this  tube  be  filled  with  water,  the 
water  will  be  retained  by  capillary  action,  and  we  shall  note  that  the 
surfaces  of  the  water  are  concave  at  the  extremities  of  the  tube.  If 
the  tube  be  held  in  an  inclined  position,  the  water  will  remain  in 
equilibrium  with  no  tendency  to  fall  out  of  it.  While  it  is  thus  in 
equilibrium,  if  one  end  or  the  tube  be  touched  with  an  oily  substance^ 
the  equilibrium  is  at  once  destroyed,  and  the  water  falls  out.  The 
contamination  of  the  water  with  an  oily  matter  has  acted  on  its  invest- 
ing film  very  much  as  a  knife  would  act  to  cut  an  ordinary  stretched 
membrane. 

The  film  which  covers  the  free  surface  of  water  ia  a  very  tough 
one — much  stronger  than  the  well-known  soap  films  with  which  we 
have  all  playeil,  I  suppose,  in  childhood.  With  the  soap  solution 
pnjperly  prepared  very  large  bubbles  may  be  blown,  but  the  same  is 
not  true  of  water.  How,  then,  is  it  that  the  film  of  the  water  is  of 
greater  strength  thau  that  of  the  soap  solution?  It  was  shown  by 
Professor  Henry  that  the  tensile  strain  required  to  pull  a  given  section 
of  water  apart  is  about  the  same  as  would  be  required  to  pull  apart 
an  equal  section  of  ice.  This  may  help  us  to  understand  how  great 
is  the  force  required  to  separate  a  layer  of  water  from  another  layer 
when  there  is  no  sliding  motion  allowed  to  the  molecules. 
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There  is  another  property  of  water  which  causes  it  to  behave,  when 
conveyed  in  pipes,  like  a  solid.  That  is  its  incompressibility.  When 
a  long  oolamn  of  water  is  moviiig  in  a  pipe  with  a  high  velocity,  and 
is  suddenly  arrested  by  shutting  a  valve,  the  effect  is  at  once  manifest 
by  the  sudden  blow  which  is  given,  and  which  may  even  be  sufficient 
to  rupture  the  pipe. 

There  is  considerable  amount  of  air  dissolved  in  water  under  ordi- 
nary conditions,  the  amount,  other  things  being  equal,  depending  on 
the  pressure  to  which  the  air  and  water  are  subjected.  Now  it  is 
obvious  that  in  the  case  where  a  pipe  is  carried  upward  to  a  consider- 
able height  and  then  descends,  there  is  less  pressure  at  the  higher 
parts  of  the  pipe  than  at  the  lower  parts.  Hence  it  happens  that 
some  of  the  air  which  under  the  greater  pressure  remained  in  a  state 
of  solution  is  set  free  and  so  accumulates  in  the  upper  parts  of  the 
pipe,  where  unless  the  efiective  head  is  sufficient  to  sweep  the  air  along 
with  the  water  it  will  accumulate  and  form  an  obstruction  to  the  fur- 
ther flow. 

If  we  consider  distinctively  the  condition  of  the  waste  pipes  which 
convey  the  refuse  from  our  dwellings,  it  is  evident  that  there  must 
result  from  the  mixture  of  matters  passing  into  them  ever  varying 
complications,  so  that  it  will  be  impossible  to  say  at  any  given  mo- 
ment whether  they  are  in  a  condition  to  discharge  their  proper  func- 
tions or  not. 

Briefly  restating  a  few  of  the  matters  touched  upon,  we  have  cap- 
illary phenomena  in  our  pipes,  provided  the  diameter  of  any  of  them 
be  small  enough.  We  have,  in  vertical  pipes,  diminished  internal 
pressure  resulting  from  the  adhesion  of  the  water  to  the  walls  of  the 
pipes  together  with  the  increasing  velocity  of  the  descending  liquid ; 
and  we  have  unknown  complications  arising  from  the  mixed  matters 
which  contaminate  the  water  passing  through  our  waste  pipes. 

In  practical  plumbing  the  question  arises  in  respect  to  the  caliber 
of  the  trap  which  must  be  introduced  to  prevent  the  ingress  of  nox- 
ious gases.  Should  the  trap  be  of  larger,  of  smaller  or  of  equal  bore 
with  the  pipe  on  either  side  of  it?  So  far  as  the  effect  of  an  enlarge- 
ment or  that  of  a  constriction  is  concerned,  we  have  already  said 
enough,  and  if  there  were  no  other  complication  there  would  be  no 
great  difficulty  in  deciding  the  question.  But  we  must  remember 
that  the  effect  of  the  trap  is  to  change  the  direction  of  the  flowing 
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water  suddeolj,  and  that  this  caonot  be  done  without  setting  up  cx)r- 
respoodiDg  disturbances  m  the  flow.  The  resistance  offered  to  the 
passage  of  the  liquid,  and  the  consequent  retardation,  will  be  as  the 
pqoare  of  the  ounilM?r  representing  the  velocity  of  the  liquid.  Again, 
if  there  be  two  tubes  or  two  sections  of  the  same  tube  which  differ  in 
diameter,  the  relative  araounta  of  liquid  which  they  can  convey,  other 
things  being  equal,  will  he  m  the  squares  of  their  diameters  respect 
ively.  Incrc^asing  the  diameter  of  the  pipe  increases  the  carrying 
capacity,  while  increasing  the  velocity  of  the  flow  increases  the  re- 
siatance. 

I  only  intended  to  discuss  a  few  matters  suggested  by  the  title  which 
is  entered  against  my  name  without  attempting  any  thing  like  a  logical 
treatment  of  them,  as  this  would  manifestly  be  impossible  in  the  time 
allotte<l.  I  may  say,  I  think,  in  conclusion,  that  it  is  utterly  irapossi- 
ble,  in  the  present  condition  of  sanitary  science,  to  lay  down  any  rules 
of  practice  which  shall  hold  for  all  occasions.  The  sanitary  engineir 
mrisi  know  not  merdy  them  facts  which  we  have  hastily  presenledj  iui  a 
large  number  also  to  which  I  have  not  adverted.  He  must  not  only 
know  them  but  he  must  keep  them  constantly  in  mind  and  deal  with 
them  just  as  the  physician  deals  with  the  facts  he  finds  at  the 
bedside.  Would  it  be  proper,  on  seeing  a  man  who  was  ill,  to  pre- 
scribe without  inquiring  into  the  cause  of  his  difficulty?  The  proper 
course  is  to  consider  every  circumstance  which  can  cast  any  light  oo 
the  present  condition  of  the  patient — his  babita,  bis  constitution,  the 
influences  to  which  he  has  been  exposed,  in  short,  every  factor  enter- 
ing into  the  case  must  be  taken  into  account  and  carefully  discussed 
till  the  seat  of  the  mischief  is  found*  Exactly  so  is  it  with  the  sani- 
tary engineer  who  goes  to  make  an  insi>ection  of  a  house  or  other 
building  in  w^hich  modern  conveniences  are  to  be  found.  He  has  to 
inquire  with  respect  to  the  cesspool  or  sewer.  How  is  the  building 
situated  with  reference  to  the  one  or  the  other,  as  the  case  may  be  ? 
How  many  feet  of  pipe  are  employed  ?  Is  the  pipe  straight  or  does 
it  contain  angles?  What  is  the  preesure  from  this  or  that  closet? 
To  make  the  matter  short,  what  are  the  symptoms  which,  altogether, 
must  be  dealt  with  in  this  case  ?  When  mischief  has  occurred  it  is 
not  enough  to  prescrilx^  a  trap  here  or  to  say  that  there  should  not  be 
a  trap  there.  The  thing  to  be  determined  is  not  simply  whether 
there  should  or  should  not  be  a  trap.     If  the  question  lye  settled 
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affirmatively,  what  kind  of  a  trap  shonid  it  be?    How  sfaoald  it  be 
v^itilated  ?    These  and  similar  questions  mast  be  answered. 

In  every  internal  arrangement,  let  the  sanitary  engineer  and  the 
plumber — ^if  we  could  make  him,  which  I  suppose  is  hopeless — at  any 
rate,  1^  the  householder  take  pains  to  inform  himself  respecting  the 
general  principles  which  must  be  involved  in  any  plan,  and  then,  of 
alternative  plans,  choose  that  which  has  the  least  chance  of  eviL 
Secondly,  always  secondly,  select  with  reference  to  economy  in  con- 
struction, for  true  economy  lies  on  the  side  of  safety. 


ILLUMINATING-GAS;  ITS  HISTORY  AND  ITS 

DANGERS. 


BY   JOSEPH    H.   RAYMOND,  M.D.,   PROFESSOR    OF    PHYSIOLOGY   JLKD 

aAKITABY  SCIENCE,   LONG    ISLAND  COLLEGE   HOSPITAL, 

BROOKLYN,  N.  Y. 


It  will  be  our  purpose  id  this  }>aper  to  give  a  brief  history  of 
illuminatlDg^gaB,  to  descrilje  the  processes  formerly  and  uow  io  use  iu 
it&  manufacture,  aud  the  different  fixtures  and  other  appliances  gen- 
erally employed  in  gas-ligh ting,  also  to  point  out  the  principal  annoy- 
aooes  and  dangers  connected  with  this  method  of  iiluminatioDy  and 
the  means  of  overcoming  and  avoiding  them. 


HISTORY  OF   ILLUMINATINO-GAS, 

History  will  be  searched  in  vain  for  an  account  of  tlie  introduction 
of  illuminatiDg-gag.  Hidden  in  the  earth  are  aocumulatioDH  of  hydro- 
<iiHK>ns  from  which  gases  have  been  naturally  evolved  for  ages.  The 
roiniT,  plying  hie  daily  vi>cation  with  pick  in  hand,  breaks  int^  the 
seams  of  coal  and  a  gas  pour^  out  which  has  been  confincil  {lerhaps  for 
laenturies.  This  is  bis  deadly  enemy,  the  fire-damp,  a  ga9  which  id 
formed  in  the  production  of  coal  from  vegetable  matter.  It  is  known 
Io  chemists  as  methane,  marsh-gas,  or  light  carburettal  hydrogt^n,  and 
b  one  of  the  oonstitnents  of  the  illumiDating-gas  in  daily  use.  It  is 
wtry  combustible,  but,  like  hydrogen,  pnxluces  but  little  light,  though 
giiriDg  an  intense  heat.  It  is  this  gas  which,  when  mixed  witli  air, 
forms  tbe  ex[)losive  compound  so  fatal  to  the  miner,  and  also  to  the 
hoctatholder  who  incautiously  carries  a  naked  light  into  tbe  cellar 
where  gas  has  escaped  from  some  leaking  pipe.  It  is  conjjKJeed  of  one 
atom  of  carbon  and  four  of  hydrogen^  its  chemical  formula  being  CH^. 
la  various  parts  of  the  world  there  are  gas-t^prings  or  wells  from  whidi 
iHtatml  gi8  escapes,  being  set  free  from  some  accumulated  hydro- 


92    REPORT  OF  THE  BOARD  OF  HEALTH. 

carbons  deep  down  io  the  earth,  and  it  is  from  such  sources  that  the 
so-call^  "eternal  fires"  have  their  origin.  One  of  these  exists  at 
Baku,  near  the  Caspian  sea.  But  snch  natural  emanations  of  gas  are 
sometimes  of  more  practical  use  than  the  furnishing  of  the  deadly 
firenlamp  to  the  miner^  or  the  eternal  fire  to  the  superstitious  Asiatic. 
The  Chinese,  justly  renowned  for  their  wonderful  adaptive  genius^ 
have  for  centuries  employed  oatural  gas  for  the  evaporation  of  the 
brine  in  their  salt-mines  near  Pekin^  conveying  it  long  distances  in 
bamboo  tubes.  In  more  recent  times  the  village  of  Fredonia,  N,  Y,,  ■ 
has  been  lighted  by  gas  which  comes  from  a  bituminous  limestone  of 
that  region;  the  gas  being  a  mixture  of  marsh-gas,  CH^»  and  hydride 
of  ethyl,  Cj  H^,  And  still  more  recently  natuml  gas  has  l^eeo  con- 
veyed for  miles  and  utilized  for  lighting  and  heating,  as  in  Pittsburg 
and  Buffalo,  In  England  a  natural  gas,  consisting  mainly  of  marsh- 
gas,  has  been  known  to  come  from  peat-bogs.  These  natural  gases 
are  emanatious  from  different  hydro- carbons,  and  will  therefore  differ 
in  their  composition.  Thus  the  gas  from  the  coal  mines  is  marsh-gas^ 
that  used  in  Fredonia,  marsh-gas,  while  that  which  flowed  from  a  well 
sunk  at  West  Bloomfield,  Ontario  county,  N*  Y,,  in  the  year  1865, 
while  searching  for  petroleum,  was  composed  of  marsh-gas,  carbonic 
acid,  nitrogen,  hydrogen  and  illuminating  hydro-carbons. 

What  nature  has  thus  done  for  some  communities  by  storing  up 
hydro-carbons  in  the  earth,  man  must  do  for  himself  in  those  localities 
where,  in  furnishing  the  equipment  for  the  maintenance  of  civilized 
life,  nature  has  not  supplied  the  materials  out  of  which  illuminating- 
gas  can  be  manufactured ;  that  is  to  say,  man  must  transport  the  hydro* 
carbons  from  the  place  of  their  formation  to  the  localities  where  they 
are,  by  artificial  processes,  to  be  transformed  into  gas  for  the  purposes 
of  heat  and  light. 

As  is  the  case  with  most  valuable  discoveries,  the  credit  of  intro- 
ducing artificially  prepared  illuxainating-gas  into  practical  use  does  not 
appear  to  belong  to  any  one  individual,  though  to  William  Murdoch^ 
a  Scotchman,  more  credit  is  probably  due  than  to  any  other  one  man. 
Not  far  from  the  year  1700  the  Rev,  John  Clayton,  Dean  of  Eildare, 
observed  that  the  water  of  a  ditch  m  Wigan,  in  Lancashire,  would 
bura  like  brandy,  generating  heat  enough  to  boil  an  egg*  He  had 
the  ditch  dammed  and  the  water  removed.  In  the  bottom  an  exca- 
vation was  made,  and  after  digging  a  foot  or  two  in  the  earth  a  bed 
of  shelly  coal  was  reached.     The  gas  which  came  up  from  this  bed 
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ignited  when  a  flame  was  brought  in  contact  with  it.  He  put  some  of 
this  ooal  in  a  retort,  which  he  heated  in  a  fire;  the  gas  which  resulted 
he  found  could  be  ignited,  and  even  kept  in  a  bladder  and  burned  at 
pleasure.  This  may,  in  reality,  be  r^arded  as  the  discovery  of  coal- 
gas,  and  the  Rev.  John  Clayton  as  its  discoverer;  but  he  seems  never 
to  have  made  any  other  use  of  it  than  to  amuse  himself  and  his  friends. 

In  1787  Lford  Dundonald,  while  making  coal-tar,  obtained  a  gas 
with  which  he  lighted  Culross  Abbey,  in  Scotland.  This  is  the  first 
instance  which  we  have  been  able  to  find  where  an  artificial  gas  was 
employed  for  the  lighting  of  a  structure.  In  1786  Dr.  Bickel,  Pro- 
fessor of  Chemistry,  at  Wurzburg,  lighted  his  laboratory  with  gas 
made  by  the  dry  distillation  of  bones. 

In  1792,  Murdoch  lighted  his  house  and  office,  at  Redruth,  Corn- 
wall, with  coal-gas  which  he  made  himself.  He  also  put  a  light  in  a 
steam-carriage  in  which  he  traveled  from  his  home  to  his  mines.  Sub- 
sequently he  removed  to  Old  Cumnock,  in  Ayrshire,  Scotland,  and 
here  he  also  employed  coal-gas  as  an  illuminant.  In  the  year  1798, 
being  th^i  employed  by  the  firm  of  Boulton,  Watt  <&  Co.,  at  Soho,  he 
constructed  gas-works  and  lighted  their  factories  with  gas.  This  new 
method  of  illumination,  to  the  exclusion  of  others,  was  soon  extended 
into  neighboring  factories. 

But  little  attention  seems  to  have  been  paid  to  this  innovation,  and 
it  was  not  till  1802  that  there  was  any  public  exhibition  made  of  it. 
Then,  in  the  celebration  which  occurred  at  the  signing  of  the  treaty 
of  Amiens,  Murdoch  exhibited  two  copper  vases  at  his  works,  with 
two  immense  flames  of  coal-gas  issuing  therefrom.  Pall  Mall,  London, 
was  the  first  street  lighted  with  gas;  this  was  in  1807.  The  first  gas 
company  was  chartered  in  London  in  1812,  under  the  name  of  ^^The 
London  and  Westminster  Chartered  Gras  Light  and  Coke  Company." 
In  1813  Westminster  Bridge  was  lighted  by  gas,  and  in  1815  this 
method  of  illumination  was  introduced  into  Guildhall.  The  difficul- 
ties which  this  company  had  to  encounter  in  their  eflbrts  to  introduce 
gas  into  general  use  were  such  as  have  presented  themselves  time  and 
time  again  to  the  advocates  of  public  improvements  which  are  novel. 
The  objections  which  they  were  obliged  to  meet  came  not  only  from 
the  general  public,  which  could  not  be  expected  to  do  other  than 
oppcee,  but  from  men  as  educated  and  scientific  as  that  great  chemist, 
Sir  Humphry  Davy.  He  regarded  the  idea  of  lighting  London  Mrith 
gas  as  80  supremely  ridiculous  that  he  contemptuously  inquired  of  the 
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engiDeer  whether  it  was  intended  to  take  the  dome  of  St,  Paulas  for  a 
gas-holder.  The  eogioeer  answered  that  the  day  would  doubtless 
come  when  gas-holders  would  he  as  large.  This  prediction  has  been 
more  than  verified;  the  diameter  of  the  dome  of  St.  Paul  is  but  145 
feet,  while  there  is  at  least  one  gas-holder  in  the  world  with  a  diameter 
of  not  less  than  200  feet,  and  ooe  m>w  being  built  in  London  with  a 
diameter  of  250  feet.  For  two  years  the  company  supplied  gas  to 
shops  and  houses  without  cost,  in  order  to  pei-suade  j)eople  that  it  was 
both  safe  and  useful.  It  was,  however,  for  a  long  time  looked  upon 
with  great  suspicion.  When  the  government  at  last  consented  to 
permit  its  introduction  into  the  House  of  Commons,  the  architect 
required  that  the  pipes  be  placed  four  or  five  inches  from  the  wall,  so 
that  the  heat  would  not  set  fire  to  the  buildingj^.  A  commission  ap- 
pointed  by  the  government  to  investigate  the  works  of  the  company, 
recommended  that  large  gas-holders  should  not  be  ]iermitted,  for  fear 
of  explosion,  and  that  the  holders  should  be  enclosed  in  strongly  built 
structures,  so  that  if  an  explosion  should  occur  surrounding  buildings 
would  not  be  injured* 

One  of  the  great  practical  difficulties  was  to  provide  suitable  pipes 
for  the  conveyance  of  the  gas  from  the  works  to  the  oonsuraers. 
Patents  were  issued  for  pipes  of  wood  and  paper ;  gun  barrels  were 
screwed  together,  and  at  last  pipes  were  made  of  wrought^iron.  By 
the  year  1816  popular  and  governmental  prejudice  had  so  far  dimin* 
ished  as  to  permit  of  the  general  introduction  of  gas  into  the  streets  of 
London,  and  into  most  of  the  shops  and  public  buildings,  but  it  was 
a  long  time  before  it  was  generally  admitted  into  private  houses. 

The  honor  of  first  making  gas  in  the  United  States  is  attributed  to 
David  Melville,  of  Newport,  R.  I,,  who  in  1807  lighted  his  residence 
and  the  street  in  which  he  lived.  Ten  years  subsequently  he  lighted 
Beaver-Tail  lighthouse  with  it.  For  general  use  gas  was  first  success- 
fully made  and  used  in  Baltimore,  in  1821,  in  Boston  in  1822  and  in 
New  York  in  1823.  In  this  latter  year  the  New  York  Gas  Light 
Company  was  started,  but  was  DOt  successfully  at  work  until  1827, 
making  their  gas  from  oil  and  resin  until  1849.  It  is  estimated  that 
there  are  at  the  present  time  more  than  five  hundred  gas  companies  in 
the  United  States,  the  capital  of  which  mounts  up  into  the  tens  of 
millions,  that  io  New  York  alone  being  |45,000,000« 
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PBOCE88EB  OF  HANUFAGTURE  OF  ILLUMINATING-GAS. 

We  come  now  to  the  consideration  of  the  different  processes  hy 
which  illuminating-gas  is  made,  and  as  coal-gas  was  the  first  made^ 
shall  first  describe  concisely  its  mana&cture.  Inasmnch  as  the  produc- 
tion of  gas  fix)m  coal  in  quantities  necessary  for  the  lighting  of  a  town 
or  a  city  is  nothing  more  than  the  reproduction  on  a  large  scale  of 
what  takes  place  in  a  burning  candle,  we  shall,  before  taking  up  the 
manufacture  of  gas,  describe  the  changes  which  take  place  in  a  candle 
wh^i  burning,  hoping  thereby  to  simplify  and  make  more  intelligible 
the'more  complicated  commercial  processes. 


Fig.  1.  Candle- flame. 

In  the  production  of  light  by  combustion,  three  chemical  elements 
are  involved ;  these  are  hydrogen,  carbon  and  oxygen.  The  process 
is  briefly  a  chemical  one,  in  which  hydrogen  and  carbon  unite  with 
oxygen,  or  in  other  words  it  is  oxidation.  The  wax  of  the  candle  is 
composed  of  hydrogen  and  carbon.  When  the  wax  is  heated  by  the 
flame  it  melts  at  the  part  immediately  surrounding  the  wick,  and  in 
its  melted  condition  is  drawn  up  into  the  wick  by  capillary  attraction. 
The  end  of  the  wick  being  in  the  center  of  the  flame  no  oxygen  has 
access  to  the  oil  which  has  thus  been  drawn  up,  but  it  is  here  exposed 
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to  a  great  heat,  and  is  thus  subjected  to  a  process  of  distillation  in  all 
essentials  similar  to  that  which  occurs  in  the  retorts  used  in  making 
coal'gas,  hereafter  to  be  described.  As  a  result  of  this  distillation  the 
hydrogen  of  the  oil  or  melted  wax  is  set  free  and  burns,  producing 
but  little  light,  though  an  intense  heat.  This  is  a  process  of  oxidation,  ■ 
of  which  the  pi*oduct  is  water.  If  a  tube  is  pa^ed  into  the  interior  of 
the  flame  where  the  gas  is  which  is  formed  by  this  distillation^  the  gas 
may  be  conducted  by  a  tube  out  of  the  flame,  and  burned.  (See  Fig.  1.) 
Or  it  may  by  the  same  means  be  led  to  a  receiver  and  there  stored 
to  be  burned  whenever  desired.  The  heat  caused  by  the  burning  of 
the  hydrogen  raises  the  carbon  to  a  white  heat,  and  the  luminosity 
thus  produced  constitutes  the  flame.  Oxidation  again  occurs  in  this 
incandescence  of  the  carbon  particles,  and  carbonic  acid  gas  is  the  result. 
In  the  candle  of  our  fathers,  the  wiek  became  so  long,  as  the  tallow 
was  consumed,  that  the  temperature  of  the  flame  became  lowered,  and 
the  carbon  not  beiug  thoroughly  oxidized  was  given  off  as  free  carbon, 
smoke  and  a  diminution  of  the  illuminating  power  being  the  results. 
In  order  to  prevent  this  the  snuffers  were  employed.  In  the  modem 
c^andle  the  wick  is  so  constructed  that  as  the  candle  is  consumed  the 
wick  twists  to  one  side  and  is  burned  at  its  end,  never  remaining  suflB- 
ciently  long  either  to  impair  the  flame  or  to  cause  it  to  smoke ;  it  I 
therefore  requires  no  snuffers.  In  the  production  of  the  candle-flame 
hydrogen  and  carbon  are  oxidized,  and  water  and  carbonic  acid  are 
produced.  Until  the  electric  light  was  introduced  it  might  be  truly 
said  that  the  production  of  light  for  illumioating  purposes  was  in  all 
cases  an  oxidation  of  hydrogen  aud  carbon.  Any  hydro-carbon  may 
be  employed  for  this  purpose,  but  practically  that  one  is  selected  which 
will  produce  the  best  light  at  the  least  expense.  In  most  countries 
coal  has  most  fully  met  these  requirements,  and  hence,  the  gas  obtained 
from  coal  has  been  the  illuminant  moat  generally  employed;  although, 
as  will  be  seen,  various  oils  and  other  compounds  containing  hydrogen 
and  carbon  have  been  utilized  in  the  production  of  illuminating-gas. 

As  has  already  been  said,  all  substances  which  contain  hydrogen 
and  carbon  will,  when  heated  to  the  point  of  destructive  distillation, 
give  off  gases  which  are  inflammable.  Although  the  number  of  such 
substance  in  nature  is  without  limit,  still  there  are  not  many  which 
can  practically  be  used  for  this  purpose.  Coal,  petroleum,  resin,  wood, 
peat  and  oils  may  be  thus  utili:£ed^  but  as  a  rule  the  ones  selected  are^ 
for  many  reasons,  either  ooal  or  petroleum,  or  a  combination  of  the  two* 
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^  There  are  three  varieties  of  mineral  coal — these  are  anthracite^ 
bittunijious  aod  lignite  or  brown  coal.  Anthracite  is  poorly  adapted 
to  the  production  of  iUuminating-gas,  for  the  reason  that  in  the 
▼ay  process  of  its  formation  much  of  the  gases  have  been  driven 
off.  When,  therefore,  this  variety  of  coal  is  heated  in  retorta^  it  can 
yield  but  little  more.  And  yet  that  it  still  contains  enough  to  do 
much  harm  is  evident  from  the  fact  that  death  sometimes  occurs  from 
the  inhalation  of  the  gas  which  is  produced  from  anthracite  coal,  in 
the  ordinary  coal-stoves,  when  the  combustion  is  imperfect.    There  is 

no  doabt  that  this  gas,  that  is  carbonic  oxide,  is  injurious  to 
lieaUth^  even  though  it  may  not  be  present  in  sufiicient  quantity  to 
produoe  a  fatal  rcault  in  those  who  inhale  it  It  is  a  common  prac- 
tice to  put  fresh  cool  on  the  furnace  fire  just  before  the  occupants  of 
the  house  retire  for  the  night,  and  to  close  the  damper  in  the  pipe  that 
goes  to  the  chimney  to  such  an  extent  that  the  pipe  does  not  carry  off 
the  injurious  gas  which  is  generated.  As  a  consequence  of  this  the  gas 
passes  from  within^  out  to  the  hot*air  chamber,  and  saturates  the  air 
which  is  to  heat  the  sleeping-rooms.  Coal  should  never  be  put  in 
fiimaces  or  stoves  the  last  thing  at  night,  but  sufficient  time  should 
be  given  for  its  injurious  gases  to  escape  through  the  chimney  before 
dampers  are  closed. 
Anthracite  coal  is  regarded  as  a  natural  coke,  from  which  the  vola- 
le  oonstituents  have  been  expelled.  Of  bituminous  coal  there  are 
three  varieties — the  caking,  the  non-caking  and  the  cannel.  The 
latter  of  these  furnishes  the  richest  gas,  and  hence  where  the  cannel 

is  the  most  abundant,  as  in  Scotland  and  Lancashire,  there  the 
gas  is  the  best.  As  a  matter  of  fact,  however,  the  caking  coals  are 
oommonly   used  in  the  manufacture  of  illuminating-gas,  being  the 

abundant  and  therefore  the  cheapest.     They  receive  their  name 
m  the  fact  that  by  fusion  they  become  a  compact  cake  or  coke,  and 
is  is  of  great  value  as  a  fuel.     In  order  to  make  the  gas  from  these 
caking  coals  still  richer  a  certain  proportion  of  cannel  ooal  or  other 
tg  material   is  added.     The  difference  in  the  composition  of 

two  ooals  is  shown  in  the  following  analysis: 

diking  OoiU.    Cftunel  Cotl. 

Cmrbon , 87.75  75.25 

Hydrogen.... 6.23  6.50 

Nitrogen ..«« 1.70  1.61 

Oxygen  ... ......»«...,. 8.80  18.8S 

Aih..., 1.89  2M 
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In  both  of  these  coals  iron  pyrites  (FeSj)  is  found,  the  sulphur  of 
which  is  a  very  objectionable  substanoe,  a  portion  being  retained  in  the 
coke,  while  the  rest  is  found  in  the  gas,  the  water  and  the  tar,  and  must 
be  removed  before  the  gas  can  with  safety  \m  delivered  to  the  consumers* 
Nova  Scotia  coals  contain  from  3  to  5  per  cent,  of  sulphuTj  those  from 
Red  Bankj  Pa,,  0.89,  and  from  Westmoreland,  Pa.,  L50  percent. 

If  small  pieces  of  bituminous  coal  are  placed  in  the  bowl  of  a  com- 
mon tobacco  clay  pi[>e,  and  the  bowl  tightly  closed  by  clay  and  then 
placed  in  the  fire,  black  smoke  will  soon  be  seen  issuing  from  the 
stem.  In  a  few  moments  gas  will  take  the  place  of  the  smoke,  and 
will  burn  if  a  lighted  match  be  applied  to  it,  and  continue  to  burn  for 
some  time,  while  a  tarry  liquid  oozes  from  the  stem.  After  a  while 
the  flame  will  die  out,  and  in  the  bowl  will  be  found  a  residue,  which 
is  coke.  This  is  practically  a  repetition  of  the  experiment  performed 
by  the  Rev,  John  Clayton  about  1690,  and  represents  essentially  the 
present  method  of  producing  illuminating-gas  from  coal.  In  plaoe 
of  the  clay  pipe,  clay  retorts  are  used  to  hold  the  coal,  and  tbese  are 
tightly  closed  to  exclude  the  air.  The  gas,  instead  of  being  burned 
directly,  is  subjected  to  certain  processes  to  remove  the  impurities 
which  it  contains,  and  stored  in  gas-holders,  to  be  burned  when  needed* 
The  tarry  liquid  and  the  coke  also  occur  in  the  manufacture  of  gas  on 
the  large  commercial  scale,  as  in  the  production  of  gas  in  the  clay  pij>e. 
The  coke,  as  we  have  seen,  is  a  most  valuable  fuel.  The  tar,  which 
for  a  long  time  was  regarded  aa  a  nuisance,  is  now  one  of  the  most 
important  articles  of  commerce,  as  from  it  are  produced  the  aniline 
colors  now  in  such  general  use. 

When  bituminous  coal  is  subjected  to  the  protess  of  destructive  dis- 
tillation, as  in  the  manufacture  of  illuminating-gas,  there  is  a  large 
number  of  substances  produced,  some  of  which  are  solid,  some  liquid, 
and  others  gaseous.    The  following  is  the  list  of  them  given  by  Bunsen  ; 

Coke.. , 68.93 

Tar , „  12.28 

Water.. - 7.40 

Marsh-gas 7.04 

Carbonic  oxide..  ., *.. U3 

Carbonic  acid. 1.07 

Olefian^gas... 0.78 

Sulphuretted  hydrogen 0.75 

Hydrogen ..,*.*...  0.50 

Ammonia  ......^ 0.17 

Nitrogeu ,  ,...,. 0.03 
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These  products  are  very  much  more  numerous  than  the  above 
analysis  of  Bunsen  would  indicate,  and  in  order  to  give  some  adequate 
idea  of  the  great  complexity  of  a  substance,  which  is  regarded  by  so 
many  as  a  very  simple  one,  we  quote  in  full  the  analysis  of  Prof. 
C  F.  Chandler,  as  given  in  Johnson's  Cyclopsedia,  showing  the  com- 
position of  the  products  from  coal  in  the  process  of  gas-making. 

I.  COKE. 

Per  cent. 

1.  Carbon 90-95 

2.  Sulphide  of  iron  {Fcj  S.) 3-10 

3.  Ash 3-15 

II.   AMMONIA  WATER. 

1.  Acid  carbonate  of  ammonia,  NH4  HCo,. 

2.  Hydro  sulphate  of  ammonia,  NH4  HS. 

3.  Sulpho-cyanide  of  ammonium,  NH4  CNS. 

4.  Cyanide  of  ammonium,  NH4  CN. 

5.  Chloride  of  ammonium,  NH4  CI. 

ni.   TAR. 

1.  Hydro-carbons. 

Fonnula. 

1.  Benzol Ce  He 

2.  Toluol,  methyl-benzol C7  Hg 

3.  Ethyl-benzol... Cg  H^o 

4.  Xylol,  dimethyl-benzol C9  Hu 

5.  Cumol,  propyl-benzol C9  Hu 

6.  Methyl-ethyl-benzol C9  Hj^ 

7.  Tri-methyl-benzol C9  H^ 

(Pwudocamol,  mesitylene.) 

8.  Naphthaline Cjo  H3 

9.  Anthracine *. C14  H^q 

and  a  large  number  of  others. 

2.  Alcohols. 

1.  Phenol,  carbolic  acid Ce  H5  OH 

2.  Cresol,  cresylic  acid C7  H7  OH 

3.  Thymol Cjo  Hi,  OH 

and  others. 

3.  Adds, 

1.  Acetic HC,  H,  Oj 

2.  Butyric HC4  H^  0, 

and  others. 


Specific 
Gravity. 

BoiUng  Points. 

.850 

82*^0. 

179.6°  F. 

.870 

Ill 

231.8 

132 

269.6 

.867 

140 

284 

.870 

153 

307.4 

160 

320 

166 

330.8 

1.153 

220 

428 

1.147 

300 

572 

1.065 

180°  C. 

356°  F. 

200 

392 

220 

428 

1.062 

117.2°  C. 

248°  F. 

.9817 

164 

827.2° 
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4.  Bases, 

Speciac 
Forniiila.        Gmirity.    ^— BoIUng  FolDta. — ^ 

1.  Ammonia H^  N       Gbm. 

2.  Methylamene,. CHs  N       Gas. 

3.  Aniline, C«  H^  N    1.028       182*0.      369,6°F. 

4.  Toluidine, C.  H,,  N  205  401 

and  others » 

5,  Pitch, 

Oxidized  bitiiminoua  bodieB,  whose  nature  han  not  been  accurately  de- 
termined. 

TV.  GASE8. 

1.  Luminantn. 

Formula.        ItenMiy. 

1.  Vapors  of  p&raffines CnHj  n*  +  a 

2.  Propyle .,.. 

S.  Other  alcohol  radicals.... 

4.  Olefiantgas,  ethene C,  H^        .976 

5.  Propine 

6.  Butine 

7.  Naphthaline Cn,  Hg 

and  othera. 

2.  DihierUs. 

1.  Hydrogen.. H      .0691 

2.  Marah-gaa,  Methane., CH^      .6594 

8.  Carbonic  Oxide 00      .9727 

3.  Impurities. 

1.  Sulphuretted  hydrogen , H^  S    1.1747 

2.  Ammonium  sulphydrate... NH^  H8 

3.  Bisulphide  of  carbon (B, 

4.  Oxyaulphide  of  carbon  (?)„... CSO 

6,  Sulphurous  acid  (anhydride)  (?).....  SO  a 

6.  Mercaptan,  etc C3  H^  HS 

7.  Sulphur  basea,  etc ..... 

8.  Ammonium  aulpho-cyanide,. NH^  CNS 

9.  Ammonium  cyanide.... NM4  CN 

10.  Ammonium  mono-carbonate NH^  HCO, 

11.  Carbonic  acid  (anhydride).. COj  1.6240 

12.  Nitrogen., N  .9760 

13.  Oxygen  . 0  1.1026 

14.  Aqueous  vapor  (water) Hj  O  .62l>l 

The  prooess  of  deatructive distillation  is  thus  described  in  Johnson^s 
Cyclopaedia ; 

"  When  or^niG  bodies  are  excluded  from  the  air  and  subjected  to 
heat  thej  undergo  decomposition^  and  the  constituent  atoms  or  mole- 
cules rearrange  themselves  into  new  compounds.     In  manafacturiDg 
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iUain]Dating-g:a.s  the  prtMlucts  are:  1.  Coke,  consisting  of  carbon, 
flulphoret  of  iron  and  ash;  2.  Aramoniacal  liquor,  containing  carbon- 
ate, sulphide,  chloride,  eyaoide,  and  sulpho-cyanide  of  ammonium  ;  3, 
Tar,  embraciog  a  great  variety  of  hydro-carboos,  alcoholsi,  acids  and 
htme»,  among  which  are  benzole,  tolaolc,  xylole,  naphthaline,  anthracine 
and  carbolic  or  phenic,  oxyphenic  and  crcsylic  acids,  together  with 
creoeote;  also  several  hoses,  aniline,  iridoline  and  rubidine;  4.  Illu- 
minating-gas, efjntaining  light-yielding  com[vonnds  such  as  acetylene, 
C,  H,;  ethylene  or  olefiaut  gjus,  Cj  H^ ;  ben:5ole,  C^  H^;  naphthaline, 
C»  H^;  propyle,  Cj  H,;  butyle,  C^  H^;  mingled  with  hydrogen,  car- 
bonic oxide  and  impurities  such  as  earlwnic  acid,  ammonia,  cyanogen, 
eulpbo-cyauogen  and  sulphuretted  hydrogen.  Uporf  the  temperature 
lo  which  the  coal  is  subjected  depend  the  products  of  distillation.'' 
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MANUFACTURE   OF  COAL-GAS. 

The  mauufacture  of  illumiQating-gas  from  coal»  coasists  of  three 
separate  aod  distinct  processes:  First,  the  distiUation  of  the  coal; 
secoDdj  the  condensation^  and  thirdj  the  purification  of  the  gas»  The 
diMiltaiion  is  accomplished  in  clay  retorts  (C),  which  are  set  in  brick- 
work, and  of  which  five,  six  or  more  in  nuoil^er  make  a  bench.  These 
retorts  are  heated  by  a  coke-fire  placed  beneath  them.  Into  each 
retort  200  to  300  pounds  of  bituminous  coal  is  put,  then  the  mouth  of 
the  retort  is  securely  closed  by  a  lid  which  is  held  tightly  iu  place  by 
a  screw,  l>esides  having  the  joint  between  it  and  the  raouth-piece  of 
the  retort  sealed  by  a  luting  of  rlay,  Wheu  the  process  of  distillation 
is  at  an  end  these  lids  are  removed,  and  the  coke  within  the  retort  i& 
taken  out,  and  after  cooling,  is  sold  for  fuel  or  utih'zed  in  heatiog  the 
retorts  again.  The  temperature  to  which  the  retorts  are  heated  is  very 
high  J  sometimes  as  high  as  2,37€°  Fahn,  which  bringa  them  to  a 
white  heat.  The  coal  WMthiu  the  retort  is  not  exposed  to  so  high  a 
temperature,  tliat  l>eiug  from  1,500''  Fahr.  to  1,600''  Fahr.  It  has 
been  found  tliat  about  four  hours  is  the  proper  length  of  time  to  con- 
tinue the  distillation,  iu  order  to  produce  the  bast  re?juUs,  and  this^ 
therefore,  is  the  usual  time  which  elapses  from  the  closing  of  a  retort 
until  it  is  again  opened.  During  the  distillation,  the  gas  which  is 
driven  off  from  the  coal  within  the  retorts  is  conveyed  through  the 
standpipes  to  the  hydraulic  main.  This  constitutes  the  second  step  in 
the  process,  and  is  the  beginning  of  the  eondensafionf  or  the  removal 
from  the  gas  of  the  water,  the  tar  and  all  other  sul>stanccs  which  have 
come  off  with  the  gas  which  can  be  condensed.  The  hydraulic  main 
{B)f  in  which  this  condensatiou  occurs,  is  a  large  pipe  running  the 
length  of  the  benches  aud  on  top  of  them,  and  contains  the  condens- 
able matters  in  the  gas.  When  the  fluids  in  the  main  reach  a  certain 
height  they  overflow  into  the  tar  Avell.  From  the  main  tliegas  passes 
to  the  exhauster,  which  is  a  pump  drawing  the  gas  from  the  main  and 
forcing  it  to  the  condensers,  or  in  some  gas-works  to  the  scrubbers 
first. 

The  condensers  (D)  are  a  series  of  iron  tul>es  which  are  kept  cool 
by  being  bathed  in  water.  As  the  gas  passes  through  these  tubes  the 
tar  and  ammonia- water  are  sejva rated  and  are  discharged  into  recep- 
tacles (£),  The  scrubber  (0),  into  which  the  gas  next  passes,  is  a 
large  iron  cylinder  containing  brushes,  stones,  and  other  materials,  so 
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arranged  as  to  break  np  the  spray  of  water  which  is  discharged  into 
it,  with  which  the  gas  is  still  farther  deprived  of  its  tar.  From  the 
time  that  the  gas  enters  the  hydraulic  main  until  it  reaches  the  stage 
we  have  just  described,  it  is  constantly  losing  its  impurities.  There 
still  remain,  however,  several  of  the  most  important  of  these,  which, 
unless  removed,  would  render  the  gas  totally  unfit  for  use  within  the 
dwelling.  These  are  sulphuretted  hydrogen,  carbonic  acid  and  certain 
compounds  containing  sulphur  and  ammonia.  The  objection  to  sul- 
phur is  that  in  burning  it  becomes  converted  into  sulphuric  acid,  and 
where  this  takes  place  to  any  extent  injury  may  result  to  the  bindings 
of  books  and  to  other  materials.  This  does  not  occur  to  any  appreci- 
able d^ree  in  this  country,  so  far  as  we  have  been  able  to  ascertain, 
although  in  London,  Manchester  and  elsewhere,  it  seems  to  have  been 
recognized.  Metallic  substances,  as  for  instance,  the  gas-fixtures  and 
stop-cocks  may  be  corroded  if  ammonia  is  present  to  any  extent,  while 
the  carbonic  acid  not  only  is  an  objectionable  ingredient  on  the  score 
of  health,  but  is  also  an  actual  injury  to  the  illuminating  power  of  the 
gas,  reducing  it  five  per  cent,  if  present  in  the  gas  to  the  amount  of 
one  per  cent.  The  object  of  purification  is  to  remove  these  impuri- 
ties from  the  gas  before  it  is  distributed  to  the  consumers. 

Purification  of  the  gas  may  be  effected  in  four  different  ways:  Ist. 
By  wet  lime.  2d.  By  dry  lime.  3d.  By  hydrated-sesquioxide  of 
iron,  known  as  the  Laming  process.  4tb.  By  bog-iron  ore,  known  as 
the  iron  ore  process.  In  the  wet  lime  process  the  gas  passes  through 
milk  of  lime  and  the  carbonic  acid  and  the  compounds  of  sulphur  are 
effectually  removed.  This  is  the  oldest  method  of  purification,  and 
one  of  the  best,  but  it  is  not  now  much  employed  for  the  reason  that 
when  the  lime  is  removed  from  the  purifiers  (Jf)  the  odors  which  escape 
are  extremely  offensive  and  cause  serious  complaint  from  the  residents 
about  the  gas-works.  The  dry  lime  process,  in  which  the  gas  is  puri- 
fied by  dry  or  slightly  moistened  hydrate  of  lime,  is  subject  to  the 
same  objections;  but  by  a  device  which  is  now  in  use  in  many  of  the 
works,  the  gases  which  prove  so  offensive  when  passed  into  the  air 
are  drawn  off  from  the  lime,  and  after  being  washed  and  purified  are 
then  permitted  to  Escape  into  the  air  in  an  unobjectionable  condition. 
In  the  Laming  process,  hydrated-sesquioxide  of  iron  artificially  pre- 
pared, with  sulphate  of  lime  and  sawdust,  is  substituted  for  the  lime. 
In  the  iron  ore  process,  bog-iron  ore,  a  native  hydrated-sesquioxide  of 
iron,  is  used  in  place  of  the  artificial  product  of  Laming.  The  object 
of  all  these  processes  is  the  same,  namely,  to  form  compounds  of  the 
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lime  or  the  iron  with  aulphu retted  hydrogen,  oarbonic  acid  and  other 
impurities,  so  that  when  the  gas  leaves  the  purifier  it  shall  have  been 
deprived  of  these  objectionable  ingredients.  That  process  will  there- 
fore be  adopted  which,  in  the  best  and  moat  economical  manner, 
accomplishes  this  object  As  has  been  already  said,  the  wet  lime  pro- 
-csess  18  seldom  used.  In  Europe  the  dry  Hme  process  is  not  employed^ 
while  in  this  country  it  is  the  one  in  general  use,  thoogh  at  some  of  the 
works  native  iron  ore  is  used.  The  gas  of  Paris  is  purified  by  the 
artificial  hydrated-sesquioride  of  iron.  In  Germany  the  iron  ore 
process  is  the  one  generally  adopted,  as  is  the  case  io  Liverpool  and  — 
in  some  of  the  London  companies*  f 

Composition  of  Purified  Coal-Oas* — The  analyses  of  purified  ilium- 
inatiDg  coal-gas  vary  considerably.  The  following  is  an  analysis  by 
Prof.  Ira  Remsen,  of  Johns  Hopkins  University,  of  the  gas  used  in 
the  city  of  Brooklyn,  and  may  be  considered  a  fair  average: 

Per  eeiit. 

Carbon  dioxide  (Carbonic  acid) ,.,...♦ 0.0 

Illuniinftnta  (ethylene,  &c.). , , ,. 4.3 

Carbon  monoxide  (Carbonic  oxide) 7.9 

Hydrogen , 50.2 

Marsh-gas ..„ 29.8 

Nitrogen  (by  difference) .*... .«    7.8 

100.0 
MANUFACTURE   OF   WATEB-GA5. 

The  principle  upon  which  this  method  of  making  illuminating-gas 
depends  is  that  when  steam  is  passed  over  incandescent  carbon,  it  is 
decomposed,  the  hydrogen  being  ^t  free,  and  the  oxygen  uniting  with 
the  carbon  to  form  carbonic  oxide  and  carbonic  acid.  In  order  to 
enrich  the  gas  it  is  treated  with  naphtha.  There  are  several  processess 
by  which  illuminating  water-gas  may  be  manufactured ;  the  one  which 
we  shall  descrifje  is  that  of  Tessie  du  Motay. 

GoHogens. — These  are  two  vertical  iron  furnae-es  lined  with  fire- 
brick, and  separated  from  each  other  by  a  partition  in  which  are  the 
pij>esin  which  the  steam  made  in  steam-boilers  is  sCiperheated.  In  the 
furnaces  themselves  anthracite  coal  is  put,  and  an  intense  heat  gen- 
erated by  passing  an  air-blast  through  the  coaL  When  the  tempera- 
ture is  sufficiently  high  the  steam  is  decomposed,  and  the  resulting 
gas  is  stored  in  holders*  Each  gasogen  holds  about  ten  tons,  and 
every  hour  not  far  from  1,000  pounds  of  coal  is  introduced.     It  is 
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esdmated  that  one  ton  of  coal  will  prodnoe  45,000  feet  of  water-gas. 
The  ooal  is  only  partially  barned,  and  is  again  used  in  making  steam. 

OarbureUers. — From  the  holders  the  gas  passes  to  the  carburetters. 
Each  carburetter  is  a  closed  ohambery  surrounded  by  a  hot-water 
jacket.  Inside  is  a  series  of  pans,  arranged  one  above  the  other  and 
connected  by  pipes.  Naphtha  is  introduced  at  the  top  of  the  car- 
buretter,  and  after  partially  filling  the  first  pan  flows  through  the 
pipe  into  the  second,  which  it  also  partially  fills,  overflows  this,  and  so 
oontinnes  until  all  the  pans  are  filled.  The  gas  is  admitted  at  the 
bottom  of  the  carburetter,  and  passing  through  the  same  overflow 
-pipes  takes  up  the  naphtha,  the  vaporization  of  the  naphtha  being 
greatly  aided  by  the  heat  of  the  hot  water  in  the  jacket.  The  tem- 
perature of  this  water  is  175^  Fahr.  Five  gallons  of  naphtha  are 
sufficient  to  enrich  1,000  feet  of  gas. 

Fixing  the  Oas. — In  this  process  the  vapor  of  the  naphtha  is  con- 
verted into  a  higher  and  more  stable  hydro-carbon  compound.  This 
step  is  exceedingly  important,  for  without  it  the  naphtha  vapor  would 
separate  from  the  water-gas  by  condensation  as  soon  as  the  tempera- 
tare  was  lowered.  For  the  fixing  of  the  gas  it  is  passed  through  long 
retorts,  eighteen  feet  in  length,  which  are  heated  by  fires  beneath.  In 
these  retorts  are  perforated  partitions,  which  serve  to  break  up  the 
current  of  gas  and  to  arrest  the  lampblack  which  is  formed.  From 
the  retorts  in  which  the  gas  is  fixed  it  passes  to  the  hydraulic  main, 
condensers,  scrubbers  and  purifiers,  as  in  the  process  already  described 
m  the  manufacture  of  coal-gas,  lime  being  used  for  purification. 

(hmposUion  of  Purified  Illuminating  Water- Gae. — As  was  said  of 
coal-gas,  so  it  may  be  said  of  water-gas,  that  the  analyses  of  the  gas 
produced  by  the  diflerent  processes  and  at  the  different  works  vary 
considerably.  The  following  is  the  analysis,  by  Prof.  Remsen,  of  the 
gas  manufactured  in  Brooklyn  by  the  Tessie  du  Motay  process : 

Per  cent. 

Carbon  dioxide  (carbonic  acid) 0.8 

IlluminanU  (ethylene,  <&c.) 12.85 

Carbon  monoxide  (carbonic  oxide) 28.25 

Hydrogen 80.8 

Marsh-gas 21.45 

Nitrogen  (by  difference) 6.85 

100.00 
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After  purification  the  gas^  by  whatever  process  produced, 
through  the  station  meters,  where  its  amount  is  registered,  and  then 
into  the  gas-holders,  where  it  is  stored,  and  from  which  it  is  dis- 
tributed to  the  eoosumers.  The  gas-holder  (G)  is  a  familiar  object  in 
all  gas  works.  It  is  a  large  iron  cylinder,  which  floats  in  water,  and 
into  which  the  gas  passes  from  the  purifiers.  It  is  suspended  in  such 
manner  that  as  the  gas  enters  it  rises,  aud  falls  as  the  gas  is  cx)n8umed. 
It  IS  so  weighted  as  not  to  exert  a  pressure  on  the  contained  gas  to 
exceed  that  of  a  column  of  water  six  inches  in  height.  The  largest 
one  in  the  world  is  now  being  constructed  at  East  Greenwich,  London, 
Its  diameter  will  be  250  feet,  and  its  capacity  8,250,000  cubic  feet. 
From  the  holder  the  gas  passes  through  a  governor  or  pressure- regu-* 
lator,  which,  as  its  name  implies,  regulates  the  pressure  of  the  gas  as 
it  passes  into  the  mains.  The  mains  are  cast-iron  pipes,  laid  three  feet 
under  the  ground,  made  in  lengths  usually  of  twelve  feet,  and  leaded 
at  the  joints.  That  there  is  always  some  leakage  of  gas  from  these 
pipes  is  shown  by  the  fact  that  whenever  the  streets  are  dug  up  in 
which  gas-mains  are  laid,  the  earth  is  found  to  he  impregnated  with 
gas,  which  is  readily  recognized  by  its  peculiar  odor.  The  amount  of 
this  leakage  is  placed  by  the  companies  as  high  as  ten  per  cent., 
though  some  regartl  it  as  amouoting  to  fifteen  per  cent.  Experiments 
are  now  being  tried  of  substituting  wrought-iron  mains  for  those  of 
cast-iron  which  are  now  in  use,  with  the  idea  of  reducing  if  not  entirely 
abolishing  this  leakage,  and  also  of  reducing  the  size  of  the  pipes  aud 
greatly  increasing  the  pressure,  a  six-inch  wrought-iron  pipe  being 
expected  to  do  the  work  of  a  sixteen-inch  cast-iron  one.  From  the 
mains  the  gas  is  conveyed  into  houses  through  wrought-iron  service 
pipes.  At  the  point  where  the  service  pipe  passes  into  the  house  is 
usually  located  the  house  meter,  through  which  the  gas  passes  to  the 
consumer  and  in  which,  while  it  is  passing,  its  quantity  in  cubic  feet 
is  measured,  and  a  record  thereof  made  on  the  dial 

Wlien  illumiuating-gas  was  first  introducctl  meters  were  unknown, 
and  the  consumers  were  supplied  by  contract,  paying  according  to  the 
number  of  burners  and  the  hours  during  which  gas  was  burned.  The 
gas  company  turned  the  gas  off  and  on  at  stated  times,  so  that  if  light 
was  wanted  in  the  interval,  lamps  or  candles  were  resorted  to.  In 
1815  the  first  meter  was  invented,  and  from  that  time  until  1833  a 
number  of  improvements  were  made.  In  tlie  latter  year  Bogardus, 
an  AmericaUj  invented  a  meter  which  has  served  as  a  pattern  for  all 
the  dry  meters  now  in  use.  There  are  two  kinds  of  meters  now  gen- 
erally  employed,  the  wet  meter  and  the  dry  meter. 


IT. 


sv 


^ 


Flff»  4r.  Froot  ftectioQ  of  the  moriern  wet  meter.  Showa  also  in  Fig».  5  and  6.  a 
m  ih«  icr«w  on  the  azia  of  the  dram  which  tnrQi«  the  toothed  wheel  a,  the  aiii  of 
vbieh  pMiw  through  the  tnhe  £  to  the  ijratem  of  wheels  in  the  ipaca  ^  which  moyea 
t^  hAada  on  the  index  diab  shown  in  Fig.  9. 


Fig*,  5.  Section  of  the  modern  wet  meter.  Shown  also  in  Figg.  4  and  6.  The  gM 
enters  by  the  in  let- pipe  I  to  the  space  it.  i^Afeea  through  the  valve  i  to  ih%  !ipa,ce  £". 
through  the  tuhe  n  to  the  ipace  B  of  the  drum,  through  the  inlet  elite  to  the  me&aur- 
ine  chamhers,  thence  through  the  outlet  nViiB  to  the  space  ahove  the  water-level  W, 
ana  through  the  outlet  pipe  */  to  the  burners.  The  tube  n  servea  also  m  %n  overflow, 
and  carries  the  exceae  of  waier  to  the  w<i6te  ci^iern  m  (Fit;  6).  IFia  the  water* level 
reffulated  by  the  overflow- tube  n.  If  the  level  falls  the  Boat  h  drops  and  closes  the 
Talve  i,  preventing  the  passage  of  gaa  through  the  meter. 


i 


Fig^.  6.  Section  of  the  modern  wet  meter,  »hown  aleo  in  Figs.  4  and  5^  and  des- 
cribed under  Fig,  6. 
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The  Wd  Meter  (Figs.  3,  4,  5  and  6),— This  meter  is  so  called 
beoMiBe  water  h  necsessary  for  its  working.  It  is  a  metal  box  with  a 
imm  inside,  divided  ioto  four  charal^ers.  This  drum  revolves  in  a 
eastern  of  water  of  sufficient  depth  to  keep  the  drum  about  three-fiftha 
nbmerged.  The  gas  enters  at  one  side  and  escapes  at  the  other ;  ite 
&Doe  causes  the  drum  to  turn  uik)u  its  axis,  and  by  means  of  gear- 
this  motion  is  communicated  to  the  dials,  which  register  in  cubic 
feet  the  amount  of  gas  passing  through  the  meter.  One  of  the  objec- 
tioDfi  to  the  wet  meter  is  the  liability  of  the  water  to  freeze.  This 
mn  be  prevented  by  placing  it  so  that  it  will  not  be  exposed,  or  by 
pfoteeting  it  by  means  of  thick  cloth  or  felt,  or  by  substituting  tor 
the  water  some  fluid  which  will  not  freeze,  as  glycerine  or  a  solution 
of  chloride  of  calcium,  four  pounds  being  dissolved  in  a  gallon  of" 
water. 
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F1|^«  T»  Side  view  of  the  meMaring  chamber  of  a  dry  meter.  The  case  is  diyided' 
If  th«  partition  F  into  two  iodepeodent  compartmente  ;  in  each  of  theee  it  a  dezible 
aamb«r  formed  by  the  riiig«  tr,  the  dbke  da  and  the  leather  belta  U,  Each  dt«k  is 
inport^d  aad  kept  in  the  tame  plane  in  lU  motion*  by  means  of  the  horisontal  arm  m 
(ng.  S).  and  the  gnidea  ffg.  The  rods  hk,  bearing  the  arms  sa;  pais  through  a  itaffing- 
MX  into  the  <ipp«r  chamber  C^  and  bear  hr>nzontal  Jojnbed  leverB,  giving  motion  to 
lb*  elid^TalTea  which  regnlate  the  flow  of  sas  into  the  TarioDs  compartmenta,  and 
ib«  vovlEing  the  iyitem  of  toothed  wheels  which  record  the  qnantilj  of  gas  passing 
'  L  tl]«  meter  on  index  dials. 


Dry  Mder  (Tigs.  7  and  8). — These  are  made  some  with  two  and 
mam  with  three  compartments,  each  compartment  being  divided  by  a 
flexible  diaphragm.  The  two  diaphragm  meter  was  invented  by 
CroU  and  Richards,  and  the  one  with  three  diaphragms  by  Defries. 
Ill  the  working  of  the  meter  one-half  of  the  chamber  is  filling  witk 


Figr*  8.  Front  view  of  the  dry  meter.  A  is  the  inlet,  B  tbe  oatJet  The  gas  enter? 
at  A  passea  to  the  valve  box  V,  entera  the  apace  B  (Fig.  7),  and  the  leil  hand  chamher 
Ir,  while  its  proMnre  forcea  the  gsa  out  of  the  spaces  S  and  the  rigbt  hand  chamher  tL 
When  the  left  hand  chamber  is  full  and  its  companioo  empty,  the  slide  valves  reverse 
the  flow  of  gas,  and  the  empty  chamber  and  the  space  5  receive,  while  the  fall  cham* 
her  and  the  apace  S  deliver  gas. 

gas  while  the  other  is  emptying.  By  the  moveraent  of  the  diaphragms 
and  levers  coimected  therewith  the  quantity  of  gas  is  measured  oo  a 
dial  m  in  the  wet  meter.  Wet  meters  are  very  simple  io  their  con- 
gtruction,  and  for  this  reason  are  preferable  to  the  dry  meter,  into  the 
construction  of  which  a  great  mauy  parts  euter»  but  their  liability  to 
freeze,  and  the  irregularity  in  their  movements  when  there  is  too  much 
water  or  too  little,  have  caused  them  in  many  places  to  be  superseded 
by  the  dry  meter.  It  occasionally  happens  tliat  the  dry  meter  fails  to 
move;  this  is  especially  liable  to  occur  if  a  house  has  been  unoccupied 
for  a  considerable  time  and  the  gas  consequently  not  used,  the  valves 
in  such  case  not  working  freely.  The  method  of  construction  of  these 
meters  is  shown  in  the  accompanying  illustrations.  In  the  index 
(Fig-  9)  the  top  dial,  which  indic^ates  feet,  is  used  only  when  the  meter 
is  tested.  In  the  figure  the  reading  would  be  89,300,  indicating  that 
that  amount  of  gas  in  cubic  feet  had  traversed  the  meter.  By  taking 
readings  of  the  index  at  different  times  the  amount  of  gas  which  has 
been  consumed  in  the  intervals  can  be  readily  ascertained. 
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Figr*  9.  Index  of  a  dry  meter. 


MANUFACrUBE  OF  AIB-GAS. 

This  gas  is  employed  for  lifting  dwellings  or  other  buildings  in 
localities  where  there  are  no  gas-works,  and  when  gas  is  preferred  to 
lamps  or  other  means  of  illumination.  This  gas  is.  a  mixture  of  air 
and  the  vapor  of  gasoline^  one  of  the  products  of  the  distillation  of 
petroleum.  The  apparatus  for  its  manufacture  consists  of  a  blower 
and  a  generator.  (Fig.  10.)  The  generator  is  placed  in  a  brick  vault 
at  a  distance  of  about  one  hundred  feet  from  the  building.  Gasoline 
18  a  very  inflammable  liquid,  and  is  also  so  volatile  that  at  ordinary 
temperatures  it  gives  ofl*  vapors  which,  mingled  with  air,  form  an 
explosive  mixture.  That  properly  managed  these  machines  are  safe 
seems  to  be  well  established,  the  thousands  of  them  in  use  at  the 
present  time  being  sufficient  proof  of  that.  The  gasoline  is  transferred 
from  the  barrels  in  which  it  is  purchased  to  the  generator.  Within 
the  dwelling  is  the  blower  or  air-pump,  which  is  moved  by  a  suspended 
weight.  The  air  is  forced  by  this  blower  into  the  generator,  where  it 
takes  up  the  gasoline  vapors,  and  is  in  that  condition  returned  to  the 
house  where  it  is  to  be  consumed.  The  evaporation  of  the  gasoline  in 
the  generator  lowers  the  temperature,  and  this  retards  the  evaporation, 
and  consequently  depreciates  the  light.  In  order  to  avoid  this  in  some 
of  these  machines,  there  is  a  device  by  which  the  generator  can  be 
warmed.  Prof.,  Chandler  tested  the  gas  from  a  number  of  these 
machines,  and  found  it  to  vary  from  10^  to  30  candles. 

We  have  now  given  the  principal  kinds  of  gas  in  general  use  in  this 
eountry,  but  have  not  described  them  all  for  want  of  space.  From 
1824  to  1828  the  New  York  Gas  Light  Company  supplied  its  customers 


propertiea.  From  one  gallon  of  oil  from  80  to  100  feet  of  gas  can  be 
obtained.  The  company  to  which  we  have  referred  sold  the  gas  at 
the  rate  of  $10  per  1,000  cubic  feet.  From  1828  to  1848  this  same 
company  changed  its  process  of  manufacturing  illuminating-gas^  usiiig 
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Fig.  la. 


FIG.  H. 


ag^.  11.  Sevenfoot  bat-winB,  lavft  tip.  mauiited  in  pillftr.  The  bftt-wing  burner  \» 
M  from  its  fancied  rMemDlaooe  to  the  wing  of  »  bat.  iDumach  aa  the  flftme 
&QB  >iich  ft  bamer  ezt«ads  fto  far  laterally,  there  ia  always  danger  of  cracking  the 
gSobti  if  tbii  pattern  of  barner  ia  Dsed. 

Fi^.  Id.  Six  foot  fifth- tail,  lava  tip,  mono  ted  in  pillar.  The  fi»h*tail  bttraer  ia  bo 
eoontnieted  that  the  flame,  like  the  630  a  tail,  from  which  it  derives  ita  name,  ia  flaked 
mi  doti  not  spread  bo  much  laterally,  and  can  be  used  with  globes  without  danger  of 
tutkiiiy,  Ita  upper  edge  ia  irregular,  and  it  is  therefore  not  so  symmetrical  as  tSat  of 
tW  bftt-wing.  while  this  is  true  of  the  older  form  of  the  flah-tail,  it  la  not  true  of  the 
aori  neeot  form,  as  for  instance,  that  of  the  Bray  burner.  This  ia  spoken  of  by  the 
isfmtor  li  a  union  jet  rather  than  a  fish-taiL  And  the  openings  are  eo  arranged  as  to 
prodnoa  a  |>«rfectly  symmetric&l  flame  which  has  all  the  advantages  of  the  bat-wing 
ltd  iaih-lMl,  a&d  emn  b«  QB«d  with  safety  with  globes.  The  combustion  in  this  flame 
nnw  to  be  more  p«rfect  than  in  either  the  bat-wing  or  the  ordinary  flah  tail,  thongh 
hm  to  than  m  the  argand. 

Fig".  ld#  Brus  pillar  for  tips. 

Pi^.  14.  Seven  foot  bat-wing,  lava  tip. 


Flo.  15,  Fio.  16. 


FifiT-  1^*  Four-foot  bat-wing,  lavft  tip. 
mg*  10.  Two  foot  flih-tail,  lava  tip. 


instead  of  oil,  the  methoils  differing  but  little.  For  thifi  gas 
$7  was  charged  per  1,000  cubic  feet.  In  the  latter  year  cxjsl  was 
niMtituted  for  resin,  and  the  price  fell  to  $2,60.    Some  gas  companies 
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per  minute.  The  instrnment  by  which  the  oomparison  is  made  is 
called  a  photometer^  that  of  Bansen^  or  a  modification  being  generally 
employed. 

FIXTURES  AND  BURNERS. 

The  variety  of  gas  fixtures  and  burners  in  the  market  at  the  present 
time  is  very  great^  and  if  a  description  should  be  attempted  of  them 
all,  more  space  would  be  required  than  is  at  our  disposal.  We  shall 
therefore  limit  description  to  those  which  are  in  most  common  use, 
(HT  which,  for  one  reason  or  another,  have  points  of  special  merit.  All 
gas-burners  may  be  said  to  be  modifications,  in  one  or  more  particu- 
lars, of  three  types — 1,  the  bcU-wing  (Figs.  11,  14  and  16) ;  2,  the  fish- 
fail  (Figs.  12  and  16),  and  3,  the  argand  (Figs.  17  and  18).  The 
hairwing  (Figs.  11,  14  and  15),  is  a  burner  in  which  the  opening  in 
the  tip  through  which  the  gas  escapes  is  a  simple  slit  The  tips  are 
made  of  difierent  materials.  Sometimes  they  are  made  of  so-called 
lava,  which  is  really  steatite  or  soapstone,  and  sometimes  of  metal.. 


Fig.  18.  Sogg's  London  argand,  lava. 

Nickel  tips  are  now  being  used  to  a  considerable  extent  Iron  tips 
ire  also  in  use,  but  are  liable  to  become  corroded.  By  making  this 
slit  narrower  or  wider  in  the  manufacture,  by  using  a  thinner  or 
thicker  saw,  the  quantity  of  gas  which  is  burned  will  be  smaller  or 
larger.  A  slit  which  will  emit  three  feet  of  gas  per  hour  is  known 
as  a  three-foot  burner,  one  that  emits  four  feet,  a  four-foot  one,  and 
80  on.  (Fig.  19.)  Of  course  the  amount  of  pressure  under  which 
the  gas  is  admitted  to  the  burner  will  materially  affect  this,  and  the 


staodard  is  one  inch.  That  is^  a  three-foot  barner  will  emit  three 
feet  of  gas  per  hour  when  the  gas  is  under  a  pressure  of  one  inch.  If 
the  pressure  be  greater  than  this  the  amount  of  gas  will  be  increased 
and  vice  versa.  The  tips  are  usually  distinguished  by  the  number  of 
rings  upon  them,  but  this  is  a  very  unreliable  guide.  There  is  a 
pocket  test  meter  (Fig.  20)  which  can  be  employed  by  any  one,  and 
which,  while  it  is  not  absolutely  accurate,  still  gives  an  approximate 
estimate  of  the  amount  of  gas  emitted  from  the  burner  upon  which  it 
is  placed.  The  cost  of  this  is  ^3.  A  gauge  (Fig.  21)  can  also  be 
obtained  for  $2,  with  which  any  one  can  ascsertain  the  pressure  at  any 
burner  by  simply  unscrewing  the  burner  aud  substituting  the  gauge. 
Some  varieties  of  gas,  as  for  instance,  tlie  water-gas,  produce  so  much 
heat  that  lava  tips  are  liable  to  split  and  break ;  the  use  of  the  uickel 
tips  overcomes  this  difficulty*  The  second  type  of  burner  is  the^A- 
tail,     (Figs.  12  and  16.)     The  tip  of  this  burner  is  perforated  by  two 


bales  which  hce  each  other,  so  that  the  gas  when  it  emerges  comes  out 
in  two  streams  which  strike  aguinst  each  other,  and  when  ignited  the 
rcsultiog  flame  iB  not  so  spreading  as  in  the  bat-wing.  When  globes 
are  used  over  the  burner  they  are  l^s  liable  to  be  cracked  if  the  tip  is  a 
fifih^tail  rather  than  a  bat-wing.  The  best  burner  of  this  kind  that 
we  have  seen  is  known  as  *'  Bray's  Special.''  It  is  of  English  make, 
and  the  tip,  or  rather  what  serves  as  a  tip,  is  an  enamel  placed  within 
the  pillar,  as  the  holder  of  the  tip  is  called.  The  designations  on 
tlw0e  barners  of  **  4  feet,"  "  5  feet,"  etc.,  are  very  exact,  as  we  have 
foQnd  by  actual  test,  and  the  light  is  very  soft  and  brilliant.  For 
general  use  it  seems  to  leave  nothing  to  be  desired  where  a  fish-tail 
bamer  is  preferred.     These  burners  can  be  purchased  for  about  ten 


Fi^*  t^l.  Preeeare  gaage. 

cents  each.     It  is  urged  as  an  objectiou  to  the  fish-tail  burner  that 

although  it  gives,  a  very  satisfaetory  light  when  new,  yet  after  a  time 
the  holes  become  more  or  less  filled  with  dirt  which  cannot  be 
removed,  and  the  flame  is  eonsequently  affected.  The  hat^wing,  ob 
the  other  hand,  if  it  becomes  similarly  obstructed,  can  be  readily 
cleaned  by  a  piece  of  metal  known  as  a  burner-eleaner^  especially 
made  for  this  purpose.     (Fig,  22,)    There  are  also  cleaners  for  the 
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Figr*  22.  Gleaner  for  bat- wing  burnerfl. 

fiab-tail  burners  (Fig.  23)^  but  the  obstruetioDS  are  do!  so  readily 
removed  aa  io  the  bat-wiug.  The  third  type  of  burner  is  the  argaiid, 
(Figs.  17  aod  18.)  This  consists  of  a  riog  pierced  with  holes  through 
which  the  gas  escapes,  and  is  so  constructed  that  air  is  admitted  both 


Fig".  23.  Cleaner  for  fipb-tail  burtiert. 


oatside  and  inside  the  flatne^  tlius  insuring  more  complete  combustion 
lod  a  better  light.  This  burner  requires  a  chimney,  and  although  it 
ghrea  a  brilliant  light  is  a  great  consumer  of  gas. 

One  of  the  best  of  these  is  the  ^^  Silber-ArgandJ'  Mr.  Silber 
found  as  the  result  of  a  great  many  experiments  that  ao  excess  of 
fuel  over  air  produced  imperfect  combustion  by  lack  of  oxygen  ; 
while  excess  of  air  over  fuel  produced  imperfect  oombustiou  by  dimi- 
DUtioQ  of  temperature.  In  either  case  the  light  would  be  diminished, 
and  the  injurious  products  of  combustion  which  would  be  thrown 
iQto  the  air  would  be  increased.  With  the  idea  of  adjusting  the  air 
Io  Ibe  fuel  he  devised  an  argand  burner  made  of  brass  and  steatite,  so 
«QOitructed  that  two  currents  of  air  pass  into  the  interior  of  the  flame 
and  two  others  on  the  outside.  The  opening  by  which  the  air  ia 
admitted  is  so  adjusted  as  to  cause  the  least  consumption  of  the  gas  to 
produce  the  highest  luminosity. 

Another  excellent  argand  is  that  of  Mr,  Su^^  commonly  known  aa 
the  New  **  London ''  Argand,  (Fig.  18.)  The  body  of  the  burner  is 
aapported  on  three  tubes,  by  which  it  can  be  distingubhed  from  other 
aiguds.  **The  combustion  chamber  in  this  burnei*  is  also  made  of 
fitCAlite,  and  is  pierced  with  holes  so  arranged  as  regards  size  and  num- 
ber that  the  quantity  of  gas  the  burner  is  required  to  consume  shall 
pan  out  at  an  inappreciable  or  at  tlie  least  possible  pressure,  in  order 
thai  the  oxygen  of  the  atmosphere  shall  combine  with  the  burning 
ps  by  natural  afEnity  only,  leaving  the  nitrogen  to  pass  freely  out  at 
^  lop  of  the  flame.^'  Such  is  the  description  of  this  burner  given 
bjr  its  inventor.     A  burner  in  general  use  in  this  country  is  the 
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"^^Oleason^s  Noiseless  Argand^^  (Fig,  17),  a  r^ulator  or  governor 
being  attached  beneath  the  burner  by  whic4i  the  amount  of  gas  can  be 
regulated  aocording  to  the  pressure. 

The  impression  seeois  to  be  quite  general  that  if  gas  can  be  heated 
before  it  is  burned,  its  illuminating  power  will  be  greatly  increased. 
The  opinions  on  this  subject  seem  to  vary  very  muc4i.  Certain  ex- 
periments performed  at  Munich  resulted  in  an  increase  of  18  per  cent, 
of  the  illumioating  power  when  the  temperature  of  the  gas  was  raised 
from  64,5*^  Fahr,  to  288"*  Fahr,  In  1871,  the  London  gas  referees 
repeated  these  experiments,  and  reported  that  when  the  temperature 
of  gas  was  raised  from  69"^  Fahr.  to  296°  Fahr.  they  found  no  ap- 
preciable difference  in  i\b  illuminating  power.  One  of  the  referees 
has  since  performed  the  experiment  again.  He  passed  the  gas  through 
about  six  feet  of  copper  tubing  heated  to  dull  redness,  raising  the  tem- 
perature of  the  gas  from  68*^  Fahr*  to  350^  Fahr,  He  completely 
confirmed  the  results  obtained  by  the  London  referees,  and  reports 
that  there  is  no  appreciable  difference  in  the  illuminating  power  of  the 
gas  when  so  heated.  Heating  the  air  supplied  to  the  burner  increases 
its  illuminating  power  about  9  per  cent,  for  450  degrees  of  tempera- 
ture. The  experiments  which  are  here  reported,  and  which  seem  to 
show  that  heating  the  gas  does  not  inci-ease  its  illuminating  power,  are 
not  entirely  in  accord  with  some  of  the  most  recent  experiments^ 
notably  those  of  Dr.  C.  W,  Siemens,  F.R.S.,  of  London,  and  Herr 
F.  Siemens,  of  Dresden,  who  have  devised  what  is  known  as  ^^Siemena^ 
Regenerative  Qaa  Bumer,^^  This  burner  was  constructed  ''with  a 
view  to  the  attainment  of  increased  illumination,  greater  economy  in 
the  consumption  of  gas,  absolute  steadiness  of  light,  perfect  ventila- 
tion, complete  combustion,  and  the  utilization  and  disposal  of  the  pro- 
ducts of  combustion.'*  Of  these  burners  R,  B.  Carter,  F.R.S.,  says 
they  are  now  in  use  at  the  eastern  extremity  of  Hoi  born,  **  where  they 
cast  into  comparative  shadow  the  Edison  electric  Hght  in  the  adjacent 
street/'  It  would  be  impossible  without  a  diagram  to  describe  this 
burner  ao  that  it  could  Ije  thoroughly  understood.  The  principle  on 
which  it  is  constructed  is  that  of  heating  the  air  and  the  gas  before 
they  unite,  and  this  is  act?omplished  by  compelling  the  heat  produced 
by  the  combustion  of  the  gas  to  heat  the  air  and  gas  which  are  on 
their  way  to  tlie  burner  to  be  consumed.  The  temperature  to  which 
the  gas  and  air  are  heated  is  1,652°  Fahr.  Competent  men  have 
tested  the  illuminating  power  of  the  largest  size  of  this  burner,  and 
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praooiinoe  it  greater  than  that  of  any  other  burner  ever  constructed. 
For  rtfeet  and  other  nse,  where  a  single  light  of  such  power  is  desired, 
oothtiig  would  seem  to  be  better  adapted,  but  for  dwellings  or  rooms, 
wlMfe  the  smaller  sizes  would  give  all  the  light  necessary,  it  is  not 
mnobf  if  any^  superior  to  some  of  the  best  argands^  besides  being  very 
expensive. 

Mr.  Grimston,  of  England,  has  invented  a  burner  which  he  claima 
will  be  available  for  both  small  and  large  spaces.  It  is  described  as 
pncdcally  an  argand  burner  turned  upside  down,  the  flame  curving 
round  the  margin  of  an  inner  cylinder,  which  cttntains  the  ring  of  gas 
tabcSy  and  then  ascending  within  an  outer  cylinder  or  chimney.  The 
space  between  the  two  cylinders  contains  cross-tubes,  which  open  into 
the  external  air  by  one  extremity,  and  into  the  internal  cylinder  by 
the  other,  and  which  thus  supply  heated  air  to  the  flame.     It  is  said 


l^?^-,._^^ 


Fi£;«  ^4,  BeacoD  bracket  light 

of  this  burner  that  ten  feet  of  gas  per  hour  will  produce  a  sixty  cAudle- 
Itght,  and  that  smaller  burners  will,  in  consuming  a  smaller  c|iiantity 
of  gas,  produce  a  light  proportionately  bright.  We  have  never  seen 
this  bumeri  and  know  nothing  of  its  practical  working*  There  has 
been,  however,  recently  prodiicetl  in  this  country  a  form  of  burner  whose 
daim  for  popular  favor  depends  upon  this  superheating  principle.  It 
18  known  as  the  Beacon  Light,  (Fig,  24.)  It  consists  of  a  tube  which 
heats  the  gas  in  its  downward  passage  to  the  burner,  and  the  inventor 
claims  for  it  great  illuminating  power.  Had  this  been  brought  out 
totne  years  ago,  we  should  have  felt  like  cx>nderaning  its  claim,  on  the 
gTonnd  of  the  results  of  the  experiments  of  the  London  gas  refere^^ 
already  quoted,  but  the  results  reached  by  Siemens  and  Grimston  are 
mcfa  as  to  make  us  hesitate  before  expressing  an  opinion  on  the  merita 
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of  these  miperheating  bumersj  and  we  have  not  been  able  to  csany  out 
each  experiments  as  to  warrant  us  in  either  indorsing  or  disparaging 
them.  One  other  claim  which  is  made  in  this  patent  is  the  suspension 
of  a  shade  or  globe  bj  its  flange  from  above  to  avoid  shadow  under- 
neath. Thifl  is  in  itself  a  great  advantage,  irrespective  of  the  merits 
of  the  burner.  These  burners  are  being  generally  introduced,  and 
give  a  very  satisfactory  light,  though  if  they  are  placed  too  near  the 
head  the  heat  from  them  is  objectionable.  This,  it  is  claimed,  is  over- 
come by  means  of  a  shade  which  is  placed  beneath  the  light. 


Fig.  35.  Albo  c*rboQ  light. 


Another  light  which  is  quite  popular  is  the  ^'AtbtHCarbon,*'  (Fig. 
25.)  Connected  with  the  burners  of  this  light  is  a  reservoir,  in 
which  is  placed  naphthaline,  a  hydro-carbon  which  is  white  in  color, 
and  gives  its  name  to  the  light.  When  the  gas  is  first  lighted  there 
is  DO  appreciable  difference  between  this  flame  and  an  ordinary  gas 
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ilftme,  but  in  a  few  miDatee  the  heat  prodtioed  bj  the  burning  ga^ 
melts  and  volatilizes  the  eaphthaline  contained  in  the  reservoir,  and 
its  vapors  mixing  with  the  ordinary  gas  greatly  enrich  it  The 
light  produced  is  very  steady  and  brilliant,  and  it  is  claimed  for  it 
by  Dr.  Carter  that  it  not  only,  in  round  numbers,  gives  twice  the 
ordinary  illumination  for  half  the  amount  of  gas  consumption,  but 
that  the  light  is  of  purer  and  Ijetter  color  than  any  other  with  which 
he  is  acquainted.  The  naphthaline  is  very  cheap,  and  is  now  made 
in  a  very  oonvenieut  form  for  handling,  being  moulded  into  pieces 
about  an  inch  long,  and  of  the  diameter  of  a  candle.  This  light 
will  undoubtedly  grow  in  popular  favor.  This  light  is  in  use  in 
the  city  of  Brooklyn,  in  the  largest  library  in  the  city,  and  also 
in  a  number  of  large  and  loDg-established  commercial  houses,  and 
appears  to  give  satisfaction.  The  proprietors  of  one  of  the  largest 
dry-goods  houses  in  the  city  says  of  it :  **  The  light  is  remarkably 
•teady,  of  great  brilliancy  and  intensity,  and  enables  our  customers 
to  distinguish  colors  to  an  extent  that  before  their  use  was  almost 
an  impossibility/^  In  reference  to  the  economy  of  this  burner,  the 
reports  are  very  favorable.  An  architect  ol'  the  city  of  New  York 
told  the  writer  that  in  a  hall  where  these  lights  were  now  in  use,  the 
gi»-bill8  had  been  reduced  from  ;f3.00  to  60  cents  a  month.  When 
the  reservoir  which  contains  the  carbon  is  opened  for  the  purpose  of 
refilling,  there  is  an  odor  of  naphthaline,  which,  however,  seems  not 
to  be  objectionable  to  those  who  use  the  light. 

In  referenoe  to  the  use  of  air-gets^  it  need  only  be  said  that  the  ordi- 
nary burners  are  not  well  adapted  for  it,  and  that  consequently  special 
burners  are  provided ;  also,  that  higher  chimneys  are  required  than  for 
ordinary  gas,  in  order  to  prevent  the  flame  from  smoking. 

The  earlier  burners  were  so  constructed  that  whenever  the  pressure 
of  gas  waa  increased  the  flame  would  '^sing'^  and  flare  up,  and  in 
order  to  avoid  this  it  was  necessary  to  turn  the  key  so  as  to  shut  ofi' 
the  excess  of  gas.  Under  such  circumstances  the  issuing  gas  would 
not  be  entirely  consumed,  and  the  products  of  the  incomplete  combus- 
tion  would  vitiate  the  air  and  smoke  the  walls  and  ceilings.  This  has 
b«eo  to  a  great  degree  overcome  by  introducing  ^^cheoks^^  to  the  escape 
of  the  gas.  These  consist  of  wire  gauze,  pieces  of  cloth  or  other 
ohslaele  to  the  outflow  of  the  gas,  and  are  placed  in  the  pillar,  as  the 
hokkrof  thetip  is  called.  In  the  Empire  burner  (Fig*  26)  this  result 
a  obtainedj  byl  an  adjustable  screw  in]  which  is  a  slit  which  can  be 


Fig*.  26.  Empire  burner. 


increased  or  diminished ^  so  that  a  very  small  or  a  very  large  flame  can 

be  had  at  pleasure.  While  the  pressure  may  thus  be  regulated  at  the 
individual  burners,  it  ia  often  desirable  to  l>e  able  to  regulate  it  at  the 
meter.  For  this  purpose  ^* ffovernord'*  or  *^ffaB  reffulaiors^'  are 
employed.  Th^e  are  so  constructed  that  no  matter  what  the  pressure 
may  be  in  the  street-mains,  it  m  kept  at  a  constant  value  within  the 
house. 

The  use  of  globes  to  protect  the  flame  from  draughts  is  at  the  eacri- 
flce  of  illuminating  power.  Even  a  piece  of  clear  glass  held  in  front 
of  a  flame  will  reduce  the  illumination  one-tenth.  Clear  glass  globes 
will,  therefore,  diminish  the  illuminating  power  of  the  flame.  Experi- 
ments which  have  been  made  with  these  globes,  has  demonstrated  that 
the  one  in  which  the  loss  is  the  least,  is  that  having  a  lower  opening 
of  two  and  a  half  inches.  With  such  an  opening  the  reduction  amounts 
to  about  eight  per  cent.,  while  if  the  opening  is  but  one  inch,  the  loss 
is  nearly  twenty-nine  per  cent.  In  addition  to  this  great  loss  when 
globes  with  small  openings  are  used,  the  flame  flickers.  In  order  to 
have  a  steady  flame  the  opening  must  be  considerable,  that  of  two  and 
a  half  inches  being  well  adapted  to  secure  this  object,  although  many 
of  the  globes  now  used  have  a  lower  opening  of  four  or  five  inches. 
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ANNOYANCEB    AND    DISCOMFORTS    CONNECTED    WITH    THE 
USE  OF  ILLUMINATING-GAS. 

AmoDg  the  aDDoyances  incident  to  the  use  of  gas  for  lighting  is  that 
cmuaed  by  the  gas  going  out.  This,  in  accordance  with  "  the  natural 
depravity  of  ioanimate  objects"  is  very  apt  to  occur,  if  at  all,  at  times 
when  it  is  most  inconvenient.  It  is  related  of  Sir  Walter  Scott  that 
when  he  first  inhabited  Abbotsford,  which  he  had  had  fitted  up  with 
gas  fixtures,  he  gave  a  house-warming,  during  which  the  gas  went  out 
leaving  his  guests  in  total  darkness,  but  of  late  years  such  accidents 
are  exceedingly  infrequent. 

In  the  article  already  referred  to,  Prof*  Chandler  gives  the  following 
instructions  for  guidance  in  such  events.  When  the  gas  goes  out  in  a 
bouse  supplied  through  a  wet-meter,  it  may  be  due  to  (1)  a  deficiency 
of  water;  (2)  excess  of  water;  (3)  freezing  of  the  meter;  (4)  freezing 
of  the  service-pipe;  (5)  condensation  of  water  in  the  house*pipes.  The 
best  and  safest  plan  is  to  send  for  a  gas-fitter  or  to  the  office  of  the 
eotnpany;  but  as  the  difficulty  is  most  likely  to  occur  during  the 
evenings  when  help  can  rarely  be  obtained,  it  is  well  to  know  how  to 
meet  the  emergency.  (I)  Close  the  cocks  of  all  the  burners  which  are 
open^  save  one ;  (2)  go  to  the  meter  with  a  candle^  which  must  be  held 
at  a  diatanoe  to  avoid  explosion;  (3)  turn  off  the  gas  at  the  main  cock 
between  the  street  service-pii>e  and  the  meter;  (4)  unscrew  the  plug  u 
(Figs.  3  and  4)  of  the  waste-water  cigtern,  to  let  out  any  excess  of 
water  present;  (5)  unscrew  the  supply-plug  v  (Fig.  5)  and  the  over- 
floTfr  plugs  (not  shown  in  the  figorea,  the  tube  n  serving  as  an  overflow 
ill  this  meter),  and  pour  in  gently  a  small  quantity  of  water  till  it 
isBiies  from  the  overflow  or  at  u.  When  it  ceases  to  flow,  carefully 
replace  all  the  plugs  and  turn  on  the  gas,  when  the  meter  will  be  in 
working  order.  (6)  If  the  meter  is  frozen,  pour  boiling  water  over  it, 
and  run  a  little  hot  water  through  the  orifice  t?,  letting  it  escape  at  w, 
m  at  the  overflow.  (7)  A  frozen  service-pipe  generallyjDeoesaitates  an 
excavation,  and  the  application  of  heat  outside  the  house.  (8)  Conden* 
olion  in  the  pipes  is  first  indicated  by  a  flickering  or  jumping  of  the 
liglite,  due  to  the  partial  obstruction  of  the  gas  by  the  accumulation  of 
wat^r  ID  the  depressions  in  the  line  of  pipe,  which  breaks  it  into 
bubbks.  Removing  a  burner  and  blowing  violently  into  the  pipe  will 
force  the  water  beyond  the  hollow.  This  latter  difficulty  is, 
r,  best  removed  by  a  gas-fitter,  or  by  sending  complaint  to  the 
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office  of  tlie  company  which  aiipplies  the  gas.  At  the  preeeut  time  it 
18,  herhsps,  never  necessary  to  dig  up  the  street  when  the  pipe  freezes. 
Instead  of  this  alcohol  is  poured  into  the  pipe,  and  this  forced  in  with 
a  foroe-pnmp. 

Another  discomfort  connected  with  the  use  of  gafi,  which  may  also 
be  regarded  as  a  detriment  to  health,  is  the  heating  of  the  air,  espe- 
cially  in  the  upper  portions  near  the  ceiling.  That  this  is  so  to  a  very 
great^degree  any  one  can  satisfy  himself  by  standing  on  the  upper  steps 
of  a  step-ladder  in  a  room  in  which  gas  has  been  burning  for  some 
time.  In  addition  to  this  the  injurious  products  of  combustion  accumu- 
late as  well  as  the  heat,  and  the  air  becomes  doubly  deteriorated  for 
purjxises  of  respiration.     lu  public  halls,  in  some  instances,  provision 


I 


Fig".  27«  Mica  imokd  eAtcher. 


has  been  made  for  the  escape  of  this  heated  and  vitiated  air  through 

the  ceiling,  but  in  most  buildings  no  such  attempt  is  made.  The 
Hammond  Qlobe-lAghl  and  the  Siemens  Regenerative  Burner  are  espe- 
cially valuable  as  overcoming  these  objections  to  the  use  of  gas»  Still 
another  annoyance  is  the  smoking  of  walls  and  ceilings.  This  is,  of 
course,  due  to  the  unconsiimed  carbon  of  the  gas,  and  can  best  be 
avoided  by  the  use  of  burners  so  constructed  as  to  accomplish  this; 
but  it  may  also  be  avoided  by  the  use  of  Mi^a  Smoke  Catchers  (Fig,  27)^ 
which  can  be  readily  attached  to  the  top  of  the  globe,  or  if  the  burner 
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lis  mn  argand^  to  the  top  of  the  chimtiey.  If,  however,  much  smokiDg 
O0CO11B,  it  is  an  indication  that  something  is  wrong,  and  that  the  pressure 
ar  the  bamers  need  regulating.  The  injury  to  the  walla  is  of  slight 
moment  as  compared  to  the  injury  to  health  which  may  be  caused  by 
respiring  air  vitiated  in  this  manner. 


INJURHS  to  property,  health  and  life  INCmENT  TO  THE  USE 
OF  ILLUMINATIire-GAS. 

Cras  may  escape  from  the  mains  of  the  companies  in  the  public 
sIreetB  and  find  ita  way  into  buildings  and  thus  cause  damage.  In  a 
etm  which  occurred  in  Providence,  gas  passed  from  the  main  into  the 
sewer,  thence  into  a  greenhouse  connected  therewith,  and  destroyed 
the  plants  contained  therein.  When  the  sewei's  were  built  the  earth 
aboot  them  was  not  properly  packed,  and  the  subsequent  settling  made 
a  leak  in  the  gas  pipes,  with  the  result  already  described. 

One  of  the  commonest  dangers  connected  with  the  escape  of  gas 
from  the  pipes  is  that  of  explosion.  The  mixture  of  atmospheric  air 
and  gas  forms  a  most  explosive  compound,  and  if  a  light  is  brought 
m  cx>Dtact  with  it,  an  explosion  is  sure  to  result.  In  some  cases  this 
has  been  due  to  the  escape  of  gas  from  the  street-mains,  and  in  some 
manner  this  gas  has  found  its  way  into  the  interior  of  the  buildLng. 
Its  odor  being  detected,  some  one  has  imprudently  gone  with  a  lamp 
or  candle  to  ascertain  the  cause,  and  an  explosion  has  resulted,  some- 
times doing  injury  only  to  property  by  shock  or  fire,  and  sometimes 
maiming  and  even  killing  the  unfortunate  investigator  or  others.  We 
will  relate  a  number  of  instances  illustrative  of  this  danger,  which 
have  actually  occurred.  In  one  case  gas  escaped  from  a  broken  main 
and  found  its  way  into  an  occupied  house  in  large  quantities.  It  then 
took  fire  and  exploded,  injuring  two  persons.  In  this  case  there  was 
DO  gfts  used  in  the  house.  In  another  case  a  meter  was  removed,  the 
workman  neglecting  to  close  the  pipe.  A  man  went  with  a  lighted 
ttodle  into  the  cellar  where  the  meter  bad  been,  the  gas  and  air  ex- 
ploded, and  he  was  injured.  In  another  case  there  was  a  settling  of 
earth  in  the  Rtreet,  resulting  in  a  break  in  the  gas-main ;  the  gas  found 
iti  way  into  a  vault  in  which  tools  were  stored.  The  owner  going 
into  ihifl  vault  with  a  light  was  severely  and  dangerously  injured  by 
the  explosion  which  followed*  In  still  another  case^  in  wliich  a  service- 
pipe  leaked,  a  servant,  in  searching  for  the  leak  with  a  lighted  match, 
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caused  an  exploaion  which  was  so  terrific  as  to  destroy  the  ioterior  of 
the  house.  A  mother  and  her  child  aged  seven  years  were  blown  up 
to  the  ceiling  of  a  room  on  the  first  floor  and  fell  through  the  broken 
floor,  together  with  pieces  of  timber  and  boards,  into  the  cellar.  The 
child  sustained  a  compound  fracture  of  the  thigh,  and  was  confined  to 
bed  for  three  mouths. 

The  number  of  cases  in  which  illumiuating-gas  has  produced  sick- 
ness and  death  by  its  inhalcUion  are  more  numerous,  perhaps,  thau  by 
its  explosion.  In  one  ease  which  occurred  in  Boston,  the  gas  which 
escaped  from  the  street  and  the  next  house  found  its  way  into  the  third 
story  of  an  occupied  dwelling,  and  on  the  following  morning  a  child 
occupying  a  room  on  this  floor  was  found  nearly  insensible,  after  having 
vomited  from  the  effects  of  the  gas.  In  another  case,  gas  escaping 
from  a  street-main  found  its  way  through  a  sewer  aud  drain  into  a 
tenement  in  which  there  were  no  gas-pipes.  Several  persons  were 
made  sick  by  it,  and  one  died,  the  disease  being  a  fever  of  a  typhoid 
type.  Numerous  cases  are  on  record  where  iuaensibility  or  death 
resulted  from  the  blowing  out  of  the  gas.  In  most  of  these  iostances 
the  victims  have  been  persona  unaccustomed  to  the  use  of  gas,  who 
were  stopping  for  the  night  at  some  town  or  city  hotel.  In  other 
cases  the  [injury  has  resulted  from  turning  tlie  stop'Ooek  of  the  fixlure 
too  far.  In  old  patterns  of  fixtures  there  are  no  stops,  and  it  is  very 
difficult  to  turn  such  a  stop-cock  exactly  at  right  angles;  as  a  conse- 
quence, the  gas  escapes  afler  it  is  extinguished.  And  in  the  modern 
gas  fixture  everything  is  made  so  light  that  there  is  but  little  dura- 
bility. The  pin  which  stops  the  key  from  turning  too  far  is  very 
slight,  and  gas-fitters  are  often  called  upon  to  replace  them^  so  that 
the  same  accident  is  liable  to  occur  with  these  as  with  the  older  pat- 
terns. Still  another  cause  of  accident  in  these  casea^  and  one  which 
occurs  even  with  those  who  are  perfectly  familiar  with  the  use  of  gas, 
IB  the  turning  of  the  fiame  down^  so  that  but  little  gas  is  burned.  Sub- 
sequently the  pressure  ou  the  gas  is  reduced  by  the  company  at  its  works 
to  such  a  point  that  it  is  not  supplied  to  the  burner  in  quantity  to 
ignite,  and  the  flame  is  extinguished;  or  a  puff  of  air  from  an  open 
window,  or  caused  by  the  closing  of  a  door,  which  would  produce  but 
a  temporary  effect  on  a  flame  of  any  size,  striking  on  the  reduced 
flame,  puts  it  out  altogether.  The  gas  continues  to  escape  during  the 
entire  night,  aud  iu  the  morning  the  occupant  of  the  room  is  found 
iasenaible  or  dead.     In  some  of  these  oases  the  deaths  have  been 
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One  is  on  record  in  which  a  man  shut  himself  in  an  ice- 
box, and  with  him  a  rubber-tube  coooected  with  ao  open  gas-burner. 
Drfective g€i8  Jlxhires  have  also  been  responsible  for  the  death  of  human 
faeingSy  the  gas  eacaping  from  the  defect.  Death  has  also  resulted  from 
the  inhalation  of  illominatiug-gad  which  was  used  in  a  gas-stove  for 
heating  purposes,  the  atove  being  out  of  repair  and  not  consuming 
the  gas  fiuppUed  to  it. 

The  methods  of  avoiding  most  of  these  dangers  suggest  themselves 
after  reading  the  accounts  just  given.  We  can  of  course  do  nothing 
individually  to  stop  a  leak  in  the  street-mains,  but  we  can,  if  any  such 
oome  to  our  attention^  notify  the  companies,  who  will  be  suflBciently 
ioterested  to  make  the  necessary  repairs  at  the  earliest  possible  moment. 
If  the  odor  of  gas  is  detected  within  the  dwelling,  no  attempt  should 
be  made  to  discover  its  source  with  a  light  of  any  kind,  for  fear  of 
explosion,  until  the  apartment  has  been  so  thoroughly  ventilated  that 
DO  possible  danger  exists,  and  even  then,  if  search  can  safely  be  de- 
layed, it  is  best  done  by  daylight.  Under  no  circumstances  should  a 
lighted  niatch,  candle  or  other  light  be  carried  where  gas  has  escaped, 
until  the  precaution  to  thoroughly  %^eiitilate  has  been  taken.  All  the 
giA-pipes  of  a  house  should  be  thoroughly  tested  to  be  sure  that  they 
are  tight  in  every  part,  and  capable  of  retaining  the  gas  within  them 
ander  the  greatest  pressure  to  which  it  is  liable  to  be  subjected.  At 
the  preient  time  no  municipal  government  is  complete  without  depart- 
ments properly  organized  for  the  inspection  of  the  walls  and  beams  of 
buildings  as  to  their  strength,  and  the  sewer  and  drain-pipes  as  to 
their  ability  to  exclude  sewer-air.  Similar  inspection  should  be  made 
of  the  gaa-pipes  before  a  building  is  occupied,  and  from  time  to  time 
tbeceftfVer^  to  insure  tightness  of  joints  and  soundness  of  fixtures.  For 
hotels,  boarding-houses  and  other  similar  plaoe.%,  more  reliable  and 
tatter-constructed  stop-cocks  should  be  required.  Stop-cocks  should 
ta  80  made  that  it  would  be  impossible  tgnorantly  to  leave  them  open 
io  that  gas  could  escape.  This  would  perhaps  be  best  accomplished 
by  oonfftructing  the  cocks  on  the  principle  of  steam- valves  or  air-oocks, 
m>  that  when  the  gas  was  turned  off  and  extinguished,  it  could  not 
again  be  tamed  on  again  without  reversing  the  motion.  If  the  present 
ptHem  of  cocks  are  to  continue  in  use,  their  checks  or  stops  should  be 
made  of  such  size  and  in  such  manner  that  when  the  light  is  extin- 
gpisbed  one  could  be  sure  that  the  gas  was  completely  shut  ofiF, 
iMMKligfa  tlie  room  was  so  dark  that  one  could  not  see.     And  these 
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precautions  should  not  be  left  to  the  discretion  or  choice  of  the  house- 
holder, but  should  be  regulated  by  ordinance.  AM  fixtures  should  he 
similarly  teste*!,  and  repaired  or  discarded  if  found  defective,  Tho«e 
not  provided  with  stops  in  which  the  cocks  can  be  turned  all  around 
should  not  be  used  at  all.  Gras  should  never  be  turned  down  to  a 
small  flame  and  thus  left.  This  is  a  common  practice  in  householda 
where  there  are  children,  after  they  have  been  put  to  bed,  and  it  is  also 
done  by  adults  throughout  the  entire  night.  It  is  not  only  a  dangerous 
practice,  but  is  also  an  objectionable  one  on  other  grounds.  Perfect 
rest  can  only  be  obtained  in  the  al>sence  of  noise  and  light.  If  a 
light  is  burned  all  night  the  sense  of  sight  is  affected  by  it,  and  the 
sleep  will  be  disturl>ed  by  dreams  or  otherwise;  the  same  will  hap[>en 
if  there  is  not  absolute  quiet.  For  the  best  interests  of  health,  both 
in  children  and  adults,  the  sleeping-room  should  be  dark. 

In  the  preparation  of  this  paper  the  following  authorities  have 
been  freely  consulted : 

Johnson's  New  Universal  Cycloptedia. 

Encyclopaedia  Bri tannics. 

Apple  to  n^s  Encyclopaedia. 

Our  Homes,  and  How  to  Make  Them  Happy. 
ing,  by  Robert  Brudenell  Carter,  F.R.S, 

Medical  PhysicSj  Draper. 

Report   of    the   Commia^ioner   of    Health    on 
Brooklyn,  1883. 

The  chapters  on  •*  Lighting,"  by  Dr.  Carter,  are  admirable  in  every 
respect  They  not  only  treat  of  illumination  by  means  of  gas,  but  by 
electricity  and  oil  as  well,  and  deal  also  with  the  physical  nature  aud 
physiological  effects  of  light  and  color,  of  natural  light  and  windows, 
and  of  the  regulation  and  control  of  daylight  il  luminal  ion.  The 
article  on  Gas  Lighting,  by  Prof.  Chandler  in  Johnson's  Cyclopedia, 
is  the  best  general  article  we  have  been  able  to  find  upon  the  subjecti 
and  the  illustrations,  Figs.  2  to  19,  with  one  exception,  have  been 
^furnished  by  the  publishers  of  that  Cycloptedia,  The  illustration  of 
the  candle-flame  (Fig.  1)  is  from  Draper's  Medical  Physics,  and  is 
furnished  by  the  publishers,  Messrs.  Lea  Brothers  &  Co.  This  is  the 
best  book  for  atudy  and  reference  on  the  subjects  of  which  it  treats 
with  which  we  are  acquainted.  The  illustration  of  the  gasoline  ap- 
paratus is  from  the  3d  voK  of  the  American  Supplement  to  the 
Encyclopiedia  Britannica,  published  by  Messrs,  Hubbard  Brothers, 
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f^.  25  was  supplied  by  the  manufacturers  and  proprietors  of  the 
Albo-carbon  light.  The  other  illustrations,  Figs.  20  to  27,  have  been 
loaned  by  Mr.  Albee,  secretary  of  the  E.  P.  Qleason  Manufacturing 
Company,  of  New  York.  We  desire  to  extend  our  thanks  to  all  of 
the  above  for  the  interest  they  have  shown  in  aiding  in  the  prepara- 
tion of  this  article. 

Our  thanks  are  also  due  to  the  officers  of  the  Fulton  Municipal  Graa 
Light  Company,  of  Brooklyn,  and  the  Brooklyn  Gas  Light  Com- 
pany, for  facilities  offered  by  them,  and  to  Messrs.  James  J.  Powers 
and  G.  F.  F.Williams,  of  Brooklyn,  for  assistance  rendered  in  exper- 
imentation. 
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THE   RELATION   BETWEEN   DRINKING-WATER 
AND  TYPHOID  FEVER. 


BY    DOWLING    BENJAMIN,  M.B.^  OF  CAMDEN,  N.  J, 


Typhoid  fever  is  caused  by  a  {peculiar  aod  specific  poison.  I  do  not 
know  that  this  is  denied  to-day  by  any  one  competent  from  careful 
ftudy  and  thorough  investigation  to  give  trustworthy  information  on 
this  subject.  Does  it  arise  de  novof  All  the  investigations  that  I  have 
made  have  proven  to  my  mind  that  the  poison  which  produces  typhoid 
fever  cannot  be  generated  spootaneously,  but  must  come  from  another 
cue*  I  am  aware  that  there  are  some  physicans  who  even  now  believe 
that  it  originate!^  de  novo,  and  they  give  the  examples  and  cases  which 
prove  to  their  minds  the  truth  of  such  belief.  But  the  eases  dted  aa 
proofs^  in  my  opiuion,  are  geuerally  defective,  and  do  not  exclude  the 
possibility  of  infection  from  a  preceding  case. 

What  are  the  physical  characteristics  of  the  virus  of  typhoid  fever? 
Is  this  virus  a  liquid,  a  solid,  or  a  gas?  Evidently  it  is  matter  of 
4ome  kind.  Inorganic  matter  may  be  either  solid,  liquid  or  gas; 
organised  matter  is  never  liquid,  never  gas.  We  conclude  it  is  not  a 
gtty  for  the  following  reasons: 

Fird,  The  gas  has  not  been  isolated. 

Seconds  It  would  be  more  apt  to  go  through  the  air  than  otherwise, 
which  is  not  the  case  wfth  this  virus. 

Third,  All  known  gases  that  affect  the  system  profoundly,  or  that 
affifict  the  system  at  all,  do  so  at  once,  or  in  a  few  minutes  after  their 
rooeption  into  the  system. 

Can  a  doee  of  carbonic-gas,  ammonia-gas,  illuminating-gas  or  any 
other  poisonous  gas  be  taken  and  lie  in  the  system  for  from  two  to 
dx  weeks  and  then  begin  to  develop  a  train  of  trouble — a  uniform 
siooeasioD  of  symptoms,  like  typhoid  fever,  or  small-pox  or  any  other 
«f  the  rymotic  diseases?  Never.  Is  it  a  liquid — this  virus?  The 
objections  apply  to  this  theory  that  apply  to  the  theory  of  its 
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acter  of  the  dejecta  is  not  d^troyed  by  freezing,  but  is  only  kept  in  a 
state  of  hibernation*  A  great  part  of  the  three  months'  accumulation 
of  dejecta  was  suddenly  swept  into  the  rapidly  running  stream,  and 
reached  the  lower  reservoir  as  quickly  as  a  man  walking  fast  could 
have  arrived  there. 

"In  fifteen  days  from  this  time  the  epidemic  began,  fifty  cases 
occurring  daily  between  the  tenth  and  twentieth  of  April*  Up  to 
the  present  twelve  hundred  have  been  sick,  and  one  hundred  have 
died,  out  of  a  population  of  eight  thousand.  For  the  first  three 
weeks  the  few  people  in  the  town  who  used  well-water  exclusively 
escaped  the  disease.  The  period  of  incubation  v^aries  between  ten  and 
twenty  days,  or  longer,  and  therefore  no  other  conclusion  can  be 
arrived  at  than  that  the  infective  poison  existed  in  the  mountain 
w^ater,  and  originated  from  the  one  csae  of  fever  in  the  house  on  the 
side  of  the  stream," 
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This  eotire  and  comprehensive  report  is  on  file  in  the  raayor^s 
office,  Philadelphia. 

Last  October  a  severe  epidemic  of  typhoid  was  in  progress  in 
Imlaystown,  N.  J.,  about  40  miles  from  Camden,  and  I  went  out 
there  to  investigate  it,  and  was  greatly  assisted  in  so  doing  by  the 
kindness  of  Dr,  H.  G.  Norton,  ■ 

I  found  that  a  brook  about  4  feet  wide  runs  through  the  village, 
A  street  runs  parallel  with  the  stream,  about  100  feet  from  it     A  row     - 
of  houses  is  situated  between  the  brook  and  street,  and  the  back-yards     I 
€xtend  to  the  brook,  about  40  feet  distant.     Between  the  brook  and 
the  houses  is  situated  a  row  of  privies,  and  a  row  of  wells  for  drink- 
iDg- water.     The  privies  arc  situated  on  the  bank  of  the  brook,  so  that 
the  fecal  matter  from  them  has  to  run  only  a  distance  of  only  3  or  4 
feet  to  get  into  the  stream.     The  wells  are  between  the  stream  and  the     j 
dwelling-housei*,  and  about  30  or  40  feet  from  the  brook.     The  some-     1 
what  impervious  strata  has  a  slight  dip  towards  the  wells  and  under- 
lies the  locality.     On  measuring  it  was  found  that  the  floor  or  bottom 
of  the  wells  was  not  more  than  a  few  inches  below  the  floor  of  the 
brook,  and  when  the  water  was  high  in  the  brook  it  was  also  high  In 
the  wells.     The  soil  between  the  brook  and  the  wells  of  the  privies 
was  porous. 

Beginning  up  the  stream  and  designating  the  houses,  which  are  but 
a  few  feet  apart — not  over  50  feet^ — and  numbering  them  one,  two, 
three,  I  will  give  you  the  following  explanation : 

In  1883  a  family  came  to  number  ofie,  suffering  with  typhoid -mala- 
rial fever  and  diarrhcea.     The  children  had  fever  and  bowel  trouble, 
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irith  diarrhoea,  lafiting  for  monthsi  until  the  spring  of  1885.  On 
Angust  14th,  1885,  a  young  lady  was  taken  with  typhoid  fever  in  this 
nme  house.  On  August  28tii,  another  young  lady  was  taken  with 
the  disease  in  number  two,  the  next  house  below — down  the  stream, 
Aognst  27th,  a  patient  at  number  three  took  the  disease.  September 
12th,  another  patient  took  the  disease  in  number  three.  In  Septem- 
ber, a  relative  of  the  family  in  mimber  (wo  visited  the  town,  drank 
the  water,  and  died  in  a  few  weeks  afterwards  of  typhoid  fever,  Sep- 
tember  30th,  a  patient  opposite  to  number  two  took  the  disease.  In 
the  spring  of  1886  the  family  had  moved  out  of  number  two,  the 
well  had  been  kept  closed  and  had  not  been  cleaned  out,  A  new 
knnly  moved  in  number  two  in  April  or  May,  1886.  The  boys 
drank  the  well-water,  in  spite  of  protests,  and  took  the  disease  in 
June^  1886,  One  of  the  brothers  died.  The  girls,  who  would  not 
innk  the  water,  escaped  the  disease. 

An  analysis  of  this  water  from  the  wells,  for  the  State  Board  of 
Health,  by  Professor  H.  B.  Cornwall,  of  Princeton  College,  showed 
the  water  to  be  thoroughly  contaminated  with  organic  matter.  Evi- 
dently the  virus  had  remained  in  one  of  these  wells;  a  year  had 
passed  and  yet  the  winter  had  not  been  able  to  kill  it. 

Tbe  length  of  time  that  the  virus  will  remain  active  has  not  been 
isoertained,  but  it  is  known  to  be  years  in  water  that  is  not  much 
disturbed. 

I  have  cited  these  examples  because  they  are  so  recent  and  so  near 
It  hand.  Hundreds  of  instances  might  be  cited,  and  the  evidence 
piled  up  almost  ad  libUum^  but,  if  further  examples  would  not  be 
soperfluous  in  this  paper^  the  time  allotted  to  me  would  preclude  my 
dting  them  here*  I  might  say  now  that  much  of  the  data  upon  which 
my  remarks  have  been  based  is  not  included  In  this  paper  for  the  same 
reasons. 

lo  the  face  of  what  is  already  known,  I  do  not  think  that  any  stu- 
dent of  sanitary  science  can  deny  that  the  poison  of  typhoid  may  be 
carried  by  the  water-supply,  1  do  not  know  that  any  do  deny  this, 
but  the  extent  to  which  it  is  carried  by  water,  and  the  preventability 
of  the  same,  are  the  great  points  that  do  not  seem  to  be  sufficiently 
appreciated  by  us,  and  scarcely  appreciated  at  all  by  the  people  in 
goeraL 

If  the  people  can  be  made  to  understand  that  almost  all  the  eases 
of  typhoid  fever  come  from  the  water-supply,  and  that  there  is  no 
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disease  more  easily  prevented  than  this,  we  shall  have  accomplished 
the  first  great  step  towards  the  anoihilation  of  one  of  the  worst 
destroyers  of  mankiiid. 

Look  at  the  dreadful  suffering  caused  in  Philadelphia  and  Camden 
to-day  by  ignorance  or  indifference  to  these  facts.  Only  a  few  days- 
ago  a  noble  wife  and  yonng  mother  died  in  our  city  of  this  dread 
disease^  thus  blighting  the  prospects  of  a  happy  family,  and  as  I  stood 
by  her  bedside  I  could  but  regret  that  another  valuable  life  had  been 
needlessly  sacrifi*3ed. 

The  city  of  Camden  had  connected  the  water-closets  and  sewers 
containing  the  poison  with  the  water-supply^  and  then  distributed  it 
thus  laden  with  the  deadly  virus  to  the  inhabitants  of  this  city  but  a 
few  hours  after  it  had  left  the  sewers.  The  husband  of  this  lady  "as 
a  lamb  dumb  before  its  shearers,  opens  not  itn  mouth/-  so  he  paid  his 
water  tax  to  the  city,  his  wife  dnink  the  dearly-bought  **distillment '' 
and  gave  up  her  life  as  the  result. 

Is  there  no  redress?  Is  there  no  hope  of  escape  for  the  people  in 
these  great  cities?  Must  they  continue  to  die  by  hundreds,  as  the 
death  returns  show  every  year,  at  a  greater  cost  and  expense  than 
pure  water  could  be  procured  for?  Philadelphia  also  pours  the 
poison  into  the  cup  aod  then  puts  it  to  the  lips  of  her  citizens,  and 
kills  off  about  700  of  them  a  year,  according  to  the  ofBuial  I'eport. 

The  disease  cannot  occur  without  the  virus  to  produce  it,  and  the 
virus  can  be  kept  out  of  the  drinking  water,  and  it  should  be  kept 
out  at  any  cost.  It  would  pay  at  any  price.  Every  death  that  i» 
preventable  is  needless,  and  is  a  reproach  to  the  community.  Dr.  E. 
O.  Shakespeare,  an  eminent  investigator  of  contagious  diseases,  who 
has  been  sent  abroad  by  the  highest  executive  authority  of  the  United 
States  to  investigate  the  nature  and  causes  of  cholera,  says,  io  the 
*'N€w  York  Medical  Journal,"  January,  1885,  ^Hhat  epidemics  of 
typhoid  fever  are  absolutely  preventable  and  controllable,  and  neg- 
lect to  employ  proper  means  to  this  end  should  be  regarded  as  inex- 
ensable.'* 

Great  reforms  and  revolutions  have  taken  place  within  our  own 
recollection,  and  the  student  of  sanitary  science  fondly  dares  to  indulge 
the  hope  that  even  during  his  short  life  he  may  have  the  pleasure  of 
seeing  the  death-rate  from  typhoid  fever  reduced  more  than  90  per 
oent. 


ROADS  AND  STREETS  AS  SANITARY  MEASURES, 
AND  HOW  TO  CONSTRUCT  THEM. 


BY   C.    PHILLIPS   BAS8ETT,   C.E.E.M.,   NEWARK,   N.   J. 


The  problems  at  present  demanding  solution  are  those  which  affect 
our  social  relations.  Every  year  adds  to  their  complexity.  Prominent 
among  these  are  questions  relating  to  roads  and  streets.  Arteries  and 
veins  hold  no  more  vital  relation  to  our  lives  than  public  highways 
sustain  to  the  body  politic.  The  importance  of  the  subject  in  hand  is 
therefore  apparent  and  pressing.  But  there  is  prevalent  a  general 
and  persistent  indifference  to  the  conditions  of  the  public  roads  and 
streets.  This  is  the  more  formidable  since  it  is  not  recognized.  The 
ignorance  on  which  this  indifference  is  founded,  exists  not  only  among 
the  general  public,  but  among  many  who  should  be  technically  con- 
versant with  the  advantages  of  proper  roadways  and  the  methods  of 
securing  them.  There  is  wide  need  for  greater  light  on  this  subject. 
There  are  many  communities  in  the  State  constantly  wasting  money 
in  foolish  or  incomplete  construction,  and  there  are  others  which  with 
.  €qual  folly  refuse,  on  the  ground  of  economy,  a  fair  outlay  to  put  the 
roads  and  streets  in  even  decent  condition,  and  keep  them  so. 

I  cannot  fail  to  feel  a  deep  regret  that  the  limited  space  at  my  com- 
mand prevents  adequate  treatment  of  a  matter  of  such  importance  to 
the  entire  State.  The  uses  of  roads  and  streets  are  so  general,  and 
affect  so  intimately  our  existence,  that  we  may  expect  to  find  them 
exerting  a  potent  influence  as  sanitary  measures.  Yet  it  must  be 
admitted  that  the  element  of  sanitation  is  given  little,  if  any,  weight, 
in  determining  present  practice  in  the  State. 

Financial  considerations  will  continue  to  exert  the  chief  weight  in 
determining  public  policy,  even  in  the  face  of  sanitary  disadvantages  ; 
it  is  therefore  thought  wise  to  show  that  in  many  instances  the  two 
may  go  hand  in  hand.  The  presentation  of  the  economics  of  the 
question  may  present  attractions  which  will  result  in  securing  benefits 
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of  importance  to  the  public  health.     It  seems  necessary  in  the  present 
condition  of  pubb'c  opinion  to  demonstrate  the  first  to  secure  the     ■ 
eeeond.     The  time  will  come  when  questions  of  public  health  will 
not  be  eonditioned  on  penurious  economy. 

So  far  as  the  limits  of  this  paper  will  permit,  the  subject  will  be 
<?onsidered  under  the  following  heads : 

1.  The  advantages  of  properly  coutrueted  (a)  country  roads,  (b) 
county  roads,  (c)  village,  town  and  city  streets;  2.  Outline  of  the 
methods  of  constnietiou  ;  3.  Maintenance ;  4,  The  conditions  to  which 
the  different  systems  of  construction  are  best  adapted. 

I  realize  that  in  thus  planning  the  paper,  I  have  outlined  a  work 
which  might  readily  occupy  a  treatise,  but  the  comprehensive  character 
of  the  subject  alloted  me  seems  to  require  broad  and  general  treatment. 
I  shall  feel  satisfied  if  this  paper  secures  merely  a  recognition  of  the 
imjx»rtance  of  the  subject  with  which  it  deals.  More  complete  details 
may  be  developed  for  particular  cases  requiring  professional  attention. 

COUNTRY    ROADS. 

The  sanitary  advantages  of  country  roads,  when  properly  con- 
structed, are  somewhat  indirect,  but  are  powerful ,  and  reach  out  in 
their  influence  to  distant  papulations.  Many  people  seem  to  take  it 
for  granted  that  because  tliey  have  been  accustomed  to  travel  over 
mnddy^  crooked  and  steep  roads,  they  need  no  change  j  and  broad- 
minded  men  follow  in  their  steps  only  from  an  unwillingness  to 
endure  the  abuse  and  trouble  necessary  to  secure  the  needed  improve- 
ments. How  often  have  we  seen  team  and  driver  laboring,  worrying 
or  swearing  (these  are  not  sanitary  conditions)  along  a  muddy  road 
when  excellent  material  for  road  making  was  available,  tantali^sing  in 
its  proximity  and  ease  of  procurement*  Considering  the  advantages 
of  good  roads  in  point  of  travel,  it  is  amazing  that  material  furnished 
so  lavishly  by  nature  should  be  so  little  used.  Country  roads  are 
frequently  made  by  scraping  sods  and  dirt  into  the  wagon  track  to  be 
worn  down  as  best  they  may.  After  every  heavy  rain  they  become 
almost  impassable.  Stones,  loose  or  fast^  are  rarely  disturbed.  The 
"mending"  which  they  receive  frequently  makes  them  worse.  An 
intelligent  observer  estimates  that  90  per  cent,  of  the  labor  taxes  dur- 
ing the  past  20  years  has  been  thrown  away  to  the  farmers  in  most 
of  the  townships  of  the  State ;  and  it  may  be  certain  that  so  long  as 
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the  condition  of  country  roads  depends  on  the  ignorant  and  shiftless 
oare  of  a  gang  of  hands  turned  out  for  a  holiday,  bent  on  celebrating 
their  atmoal  "working  out  the  tax"  io  jollifieation,  unrestricted  by 
Lotelligent  oversight,  »o  long  rural  populations  must  be  subjected  to- 
iooonvenience,  dangers  and  looses.  Any  one  who  has  compared  the 
ease  and  freedom  with  which  a  team  travels  over  a  hard,  smooth 
track  and  the  hard  work  required  to  drag  a  load  through  mud  and 
over  stones  on  badly  made  and  managed  roads,  or  noted  the  reasons 
when  tra£5c  is  suspended,  or  small  loads  hauled  to  market  at  an 
expense  absorbing  their  value,  cannot  ftiil  to  recxignize  the  necessity  of 
greater  attention  to  this  important  subject.  The  farmer  who  lives  in 
a  neighborhood  of  good  roads  is  practicailly  much  nearer  market,, 
mills^  schools  and  churches  than  he  who  must  travel  the  same  distance 
over  rough^  muddy  and  stony  roads.  If  access  to  these  is  of  advan- 
tage, good  roads  are  admitted  to  be  sanitaxy  measures  and  tending 
toward  wholesome  conditions.  Koads  were  long  ago  declared  to  be 
the  teats  of  civilisation.  Wagons,  harness  and  horses  last  longer^ 
owneiB  acxx)mplish  the  work  more  rapidly  and  with  greater  satisfac- 
tion, and  thousands  of  dollars  will  be  annually  saved  in  every  country' 
by  good  roads  in  place  of  bad  ones. 
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But  if  the  roads  which  merely  join  parts  of  the  same  district  are- 
with  advantage  properly  constructed  and  maintained,  much  more  must 
the  highways  which  stretch  out  their  vigorous  arms  across  a  county  or 
I  State,  and  draw  t<^ether  distant  populations,  merit  intelligent  care, 
Beoent  progress  in  road  making  is  very  limited ;  it  is  questionable  if 
we  have  made  so  little  advance  in  any  other  department  of  constructive 
idence;  we,  as  a  oonntiy,  are  far  behind  Europe  in  this  particular. 
We  have  relied  too  largely  on  railroads  for  the  development  of  our 
territory-  In  sections  of  the  country,  the  railroad  companies  have 
eoeouraged  the  construction  of  public  roads,  adjacent  to  their  lines,  by 
delivering  road  material  at  bare  cost,  on  the  principal  that  these  feeders 
tncreaae  the  territory  and  traflSc  reached  by  their  roads.  Certainly 
oomm unities  should  be  at  least  as  zealous  in  their  own  behalf. 

No  waste  can  be  looked  ui>on  as  wholesome.  Power  and  time  need- 
lady  lost  in  the  transactions  of  trade  make  themselves  felt  in  the 
development  of  communities*     Gillespie,  in  his  work  on  **  Roads  and 


Railroads/'  gives  some  excellent  illustrations  of  loss  occasioned  by 
**  chance"  roads.  In  Anglesea,  England,  an  old  road  rose  and  fell 
between  its  two  extremities,  twenty- four  railea  apart,  a  total  perpen- 
dicular amount  of  3,540  feet,  while  a  new  road  laid  out  by  Telford, 
between  the  same  points,  rose  and  fell  only  2,257  feet;  so  that  1,283 
feet  of  vertical  height  is  now  avoidetl,  which  everj'  hoi'se  passing  over 
the  old  road  had  previonsly  been  obliged  to  ascend  and  descend  with 
its  load.  Other  equal ly-pojD ted  illustrations  may  be  found  in  all  parts  M 
of  the  country.  In  laying  out  new  roads  the  **  ounce  of  prevention  ™ 
is  better  than  the  pun  ad  of  cure/*  M.  Morio,  in  his  very  careful 
experiments  in  Paris,  established  the  following  proportions  of  force 
to  load  on  various  surfaces  (on  a  basis  of  one  to  two*ton  loads).  On 
common  earth  road,  1  to  1 1  ;  on  earth  road,  in  good  condition^  1  to  29; 
telford  road,  very  dry  and  smooth,  1  to  64*  To  appreciate  the  differ-  ■ 
ence  which  would  be  occasioned  by  travel  on  these  various  roads  let 
us  assume  a  case.  It  is  admitted  that  a  horse  at  steady  work  all 
day  will  exert  a  force  of  120  pounds.  Suppose  a  team  drawing  loads  ■ 
sueceseively  over  the  above  roads;  on  the  telford  they  c&n  draw 
240  X  54  =^  12,96i)  pounds;  on  the  very  good  earth  road,  240  X  29 
^6,760;  on  the  ordinary  earth  road,  240  X  11  =2,640;  or  it  takes 
five  times  as  many  teams  to  cart  a  given  weight  on  the  ordinary  dirt 
road  as  on  the  telford*  If  the  cartage  on  the  dirt  road  requires  25 
teams  a  day,  on  the  telford  road  5  would  do  the  w^ork ;  these  at  $4  a 
day  would  effect  a  saving  of  $80  a  day  or  $24,000  a  year.  It  is  no 
easy  matter  to  overlook  the  waste  of  bad  roads  in  the  face  of  such 
figures.  It  is  readily  seen  that  if  any  construction  would  save  $24,000 
a  year,  $480,000  at  6  per  cent,  might  be  invested  in  it  with  advan- 
tage, since  the  saving  effected  in  the  haulage  would  be  only  one  of  the 
benefits ;  convenience,  comfort,  less  wear  of  horse-flesh  and  vehicles, 
speed,  freer  trade  (owing  to  wider  district  available),  and  all  the  bene- 
fits of  civilization  which  come  with  increased  intercourse  would  be 
received,  [Under  the  same  conditions  here  given  the  annual  saving 
on  good  gravel  over  the  earth  road  would  be  $16,800.]  To  put  the 
matter  in  another  way.  If  we  could,  by  improving  a  road,  double 
the  freight  carried  by  each  team  at  an  expense  of  $2,000  per  mile, 
we  would,  on  a  basis  of  15  miles  a  day  for  loaded  teams  at  $4,  save 
interest  of  this  cost  at  5  per  cent.,  in  the  passage  of  375  loaded  teams, 
annually. 

Were  it  within  the  scope  of  this  article  such  striking  illustrations 
of  the  wa'ste  of  money  incident  to  bad  roads  could  be  mnltiplied  till 
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the  ttoreasonable  reader  should  be  satisfied.  But  it  is  not  pos- 
sible to  give  this  subject  further  space  here ;  the  case  is  a  strong  one 
and  easy  of  complete  demonstration. 

If  rural  districts  secure  advantages  bj  improving  highways  leading 
to  the  populous  centers,  no  less  important  are  the  benefits  received  by 
the  inhabitants  of  the  latter.  The  increased  communication  develops 
trade,  food  products  are  more  abundantly  secured,  in  better  condition 
and  at  lower  prices,  suburban  property  is  developed,  and  the  tendency 
lo  overcrowd  the  centers  is  lessened. 

A  strong  illustration  of  the  advantages  incident  to  good  county 
roads  is  secured  in  the  record  of  successful  development  in  Essex 
county,  in  this  State.  Much  couid  be  desired  in  these  roads  which  is 
not  now  obtained,  but  the  results  secured  should  encourage  similar 
work  throughout  the  State.  Every  year  the  line  of  growth  is  pushed 
farther  from  the  county  seat,  and  every  year  Newark^s  influence  and 
contributing  territory  widen.  It  would  be  well  for  the  latter  city  if 
the  pavements  within  her  limits  compared  at  all  favorably  with  the 
tvdial  county  roads.  It  is  notable  that  the  development  of  the  county 
has  been  confined  closely  to  these  roads,  except  where  mnnicipalities 
along  their  lines  have  raised  the  standai'd  of  their  own  street  pave- 
ments and  secured  lateral  growth. 

Thorough  study  of  the  subject  (not  here  possible)  will  make  appar- 
ent the  immenee  service  rendered  by  good  county  roads  in  developing 
parts  of  the  State  now  unproductive.  How  best  to  secure  uniforinity 
and  certainty  in  this  matter  is  worthy  of  the  most  careful  thought  and 
action.  To  procure  a  healthy  state  of  internal  communication  and 
trade  nothing  else  can  take  the  place  of  well-kept  public  roads.  And 
it  is  possible  to  secure  them  at  a  cost  easier  to  be  borne  than  the  pres- 
ent insufficient  and  wasteful  system.  The  picture  of  the  entire  State 
happy  and  prosperous  in  possession  of  good  and  well-kept  roads  is  an 
attractive  one.     To  produce  it  is  a  matter  for  thoughtful  legislation. 


^.  VILLAGE,  TOWN   AND  CITY  STREETS. 

A«  we  approach  the  centers  of  population  we  find  the  direct  sanitary 
beoeita  of  properly  constructed  roads  increasing  rapidly  with  the 
increase  of  adjacent  populations.  It  is  to  be  remembered  that  the 
aggregate  area  of  the  street  surface  of  towns  and  cities  varies  from  one- 
qtmrter  to  one-half  of  the  entire  area.     The  character  of  this  large 
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exposed  surface,  with  which  the  entire  population  comes  intimately  in 
contact^  caonot  fail  to  affect  their  health. 

The  principal  requisites  of  a  roadway  within  towns  are  properly 
included  in  the  following  pointer  1st,  cheapness  of  first  constrnction; 
2d,  rapidity  of  construction  and  facility  in  repairs  when  taken  up  for 
gas  or  water-pipes,  or  sewers;  3d,  durability;  4th,  firmness  of  foot- 
hold for  horges ;  5th,  smoothness ;  6th,  noiselessness;  7th,  cleanliness; 
8th,  imperviousness  to  water.  Little  consideration  is  given  to  most  of 
these  points  in  determining  present  practice  in  the  State,  It  would 
be  difficult  to  discover  which  e^ssentials  were  in  mind  when  "cobbles'* 
were  selected  as  surfacing  for  a  very  lai^e  share  of  the  streets  of  our 
cities,  in  some  cases  as  much  as  90  per  cent,  of  the  paved  surface.  It 
might  be  possible  to  overlook  this  abominable  folly,  if  there  were  a 
tendency  to  supersede  it  by  proper  pavement-  But  it  is  lamentable 
that  the  first  cities  of  the  State  are  every  year  laying  a  large  number 
of  cobbles  on  important  streets^  with  hardly  a  dissenting  voice. 

It  will  l^e  profitable  to  consider  seriatim  the  requisites  prescribed. 

First  Where  the  taz-payer  ie  consulted,  economy  is  a  premise 
which  may  safely  be  assumed.  Coustruction,  however,  should  be 
cheap,  only  so  far  as  it  is  consistent  with  other  requisites. 

Seconds  The  construction  of  a  new  pavement  involves  interruption 
of  travel.  In  some  cases  this  produces  serious  inconvenience,  which 
increases  rapidly  with  the  length  of  the  interruption.  It  then  becomes 
important  to  reduce  to  a  minimum  the  time  of  construction.  This  is 
perhaps  an  objection — on  crowded  streets — -to  concrete  foundations, 
which  must  be  allowed  to  "set**  for  at  least  a  week  before  bearing  the 
heavy  travel.  But  the  writer  deems  this  objection  of  small  import- 
ance, and  considers  that  the  public,  if  enlightened,  would  submit  to 
the  inconvenience  necessary  in  order  to  secure  the  more  reliable  and 
durable  pavement.  This  conclusion  is  based  on  the  fact  that  in  Liver- 
pool, where  there  is  probably  more  heavy  traffic  than  in  any  other  city 
in  the  world,  the  most  important  thoroughfares  have  been  entirely 
paved  on  Portland  cement  concrete  foundations. 

More  system  should  be  used  in  introducing  municipal  improv€meut8 
to  prevent  their  conflicting.  Frequently  a  street  is  paved,  and  soon 
after  ripped  up  to  lay  a  water-pipe,  only  a  short  interim,  and  tibtsx  up 
it  comes  to  accommodate  a  gas-pipe,  and  then  still  later  a  sewt  trench 
disfigures  the  paving.  Added  to  these  are  the  service  pipes  from  the 
houses  frequently  put  in  without  any  consideration  for  the  pavement, 
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or  restrictions  or  regulations  from  the  authorities.  Such  tampering 
with  public  property  is  far  too  frecjuent  and  should  be  avoided  where 
possible,  and  carefully  regulated  whenever  necessary.  To  provide  for 
the  occasions  when  the  pavement  must  be  torn  up,  it  should  be  so 
constructed  that  it  may  be  replaced  without  material  detriment.  Too 
much  care  cannot  be  exerted  to  secure  this  R'sult. 

Third.  On  durability  depends  the  comparative  economy  of  different 
pavements.  If  one  pavement  costs  $4  a  square  yard,  and  another  $2, 
and  the  first  lasts  twice  as  long  as  the  second,  obviously  the  first  is 
preferable,  since  it  avoids  the  double  breaking  up  of  the  street  and 
interference  with  traffic.  More  than  this,  the  average  character  of  the 
first  pavement  is  superior  to  the  second,  since  it  only  once  reaches  the 
condition  requiring  renewal,  and  it  is  recognized  that  pavements  in 
the  last  stages  of  usefulness  are  more  dangerous  to  health  and  more 
expensive  for  traffic  than  at  other  periods  of  their  existence. 

A  pavement,  like  every  other  structure,  where  permanence  and 
durability  are  sought,  should  have  a  substantial  foundation;  under  the 
influence  of  traffic,  the  best  wearing  "surface  possible  will  give  way 
unless  provided  with  a  sufficient  foundation.  The  surface  material 
must  be  both  tough  and  hard ;  actual  tests  on  short  pieces  of  pavement 
secure  the  only  conclusive  testimony  in  selecting  a  new  material.  On 
these  two  elements  rests  very  largely  the  durability  of  any  pavement. 

Fourth.  The  desirability  of  a  firm  foothold  for  horses,  always  great, 
increases  with  the  weight  of  the  traffic.  Exceedingly  valuable  statis- 
tics have  recently  been  compiled  by  Capt.  F.  V.  Greene,  showing  the 
liability  of  horses  to  fall  on  various  kinds  of  })avements  in  the  chief 
cities  of  this  country.  Over  800,000  horses  and  81,000  miles  were 
observed ;  the  distance  traveled  before  an  awident  occurred  was,  on 
asphalt,  583  miie'^,  and  granite,  413  miles.  A  le^^  number  of  observa- 
tions showed  on  wood  272  miles. 

In  London,  the  number  of  accidents  from  all  causes  is,  owing  to 
local  causes,  nearly  three  times  as  .great,  but  ac^cording  to  observations 
detailed  by  Mr.  Haywood,  the  eminent  city  surveyor,  the  relative 
<iangers  of  asphalt  and  stone  remain  the  Siime  while  the  falls  on  wood 
are  far  less  frequent.  Cleanliness  of  pavements  adds  materially  to 
their  safety.  Stones  which  polish  or  l)econie  slipjwry  under  wear 
should  \)e  i*ejecteil. 

fifth.  The  advantages  of  smoothness  on  a  street  surface  are  not 
appreciated.     To  the  pleasure  driver  nothing  can  com{)ar(^  with  the 
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^delightful  sensation  of  rolling  along  a  beautiful  avenue  in  a  carriage 
without  a  jolt  or  a  jar.     This  is  by  no  means  limited  to  the  mere 
gratification  of  a  fancy.    Jolta  mean  wear  to  the  vehicle  and  the  pave- 
ment; they  are  noisy  and  wearing  to   the   rider.     The  presence  or 
absence  of  a  smooth  street  pavement  near  the  homes  of  invalids  or 
delicate  persons  frequently  determines  whether  they  are  to  enjoy  the 
benefits  of  a  drive  in  the  fresh  air  or  be  confined  to  the  house.    From  ^ 
a  smooth  even   surface   rain   finds  easy  flow  to  the  gutters  and  out-  ^| 
lets,  and  the  detrimental  accumulations  of  water  are  avoided.     The  ^^ 
smoother  the    surface  the   less  the  ueeded  ** crown,"  reducing  the 
disagreeable  and  expensive  tendency  of  the  wheels  to  slide  toward  the 
gutter.     A  smooth  surface  is  easier  to  keep  clean.     Smooth neas  with 
hardness  of  surface  results  in  great  economy  of  horse  power.     Mr. 
Rudolph  Hering  has  forcibly  shown  that  if  1    horse  can  just  draw  a 
load  on  a  level  of  iron  rails,  it  will  take  l'^  on  asphalt;  3 J  on  l>est  ^ 
Belgium  blocks;  5  ou  ordinary  belgraiu  blocks;  7  on  good  cobble- 
stones; 13  on  bad  cobble-stones ;  20  on  ordinary  earth  road,  and  40  on 
a  sandy  road: 

The  following  very  generally  approved  table  is  of  interest,  show- 
the  traction  on  level  roads  fornK^d  of  different  materials,  asphalt  being  ! 
taken  as  the  standard  of  excellence: 

Sheet  asphalt.,  .......  - ...,, 1.0 

Stone  blocks,  dry  and  in  good  order .*.  1.5  to  2.0 

Stone  blocks,  in  fair  order.. .,.,... .,  2.0  to  2.5 

Stiine  blocks,  covered  with  mud 2,0  to  2J 

Macadam^  dry  anii  in  good  order 2.5  to  3.0 

Macadam,  in  wet  state.. 3.3 

Macadam,  in  fair  condition. .„. 4.5 

Macadam  J  covered  with  mud.,., ,.„,...,.. 5.5 

Macadam,  with  at<jnea  loose.... ,,,,,  5.0  to  8.2 

Do  we  appreeiate  this?     Admit  the  truth  of  these  fignres  and  the 
conclusion  is  irresi.'^tible.     On  asphalt  a  saving  of  65  per  cent,  of  the  j 
coat  of  haulage  on  ordinary  belglan  blocks — such  a  saving  cannot  be  I 
looked  upon  as  theoretical ;  it  affects  the  value  of  foods,  materials  and 
property,  and  touches  the  pocket  of  every  citizen.    The  question  needs  ^J 
careful  consideration.  ^M 

Sixth,  Noise,  as  a  rule,  indicates  wear;  as  a  sequence,  noise  is  exi>eD- 
sive.  The  clatter  and  rattle  of  wagons  over  rough  pavements  tell  that 
nuts  are  wearing  loose,  rivets  are  giving  out,  loss  is  occurring.  Noisy 
pavements  are  not  comfortable  surroundings,  but  it  is  no  mere  refine-  j 
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ment  to  say  that  by  reducing  the  din  on  street  pavements  the  brain 
and  nerves  are  relieved  of  incessant  rough  vibration,  and  this  relief 
must  be  beneficial  .to  health.  This  is  a  serious  matter.  Quiet  in  a  large 
town  where  stone  pavements  are  used  is  scarcely  possible  for  a  moment. 

The  testimony  of  M.  Fonssagrives,  Professor  of  Hygiene  at  Mont- 
pelier,  which  is  quoted  by  Gillmore,  is  valuable:  ''I  cannot  consider 
sacl^urpetual  vibration  of  the  nerves  as  harmless,  even  for  those  who 
have  been  born  and  bred  in  the  midst  of  the  noise.  It  is  a  very 
genuine  cause  of  erethism  aud  to  it  must  be  ascribed  the  prevalence  of 
nervous  temperaments  and  diseases  in  the  large  towns.  At  the  periods 
of  a  woman's  life  when  she  is  most  subject  to  nervous  maladies,  this 
danger  should  be  most  carefully  guarded  against.  And  what  shall  we 
aay  of  the  nerves  of  children  and  invalids?  If  the  former  are  hard  to 
rear  in  cities  which  create  hysterics  at  eight  years  of  age,  some  of  the 
evil  must  be  attributed  to  the  iuiluence  exercised  by  noise  on  these 
little  beings,  in  whose  organization  the  cerebral  predominance  is  the 
most  marked  feature.  As  for  invalids,  quiet  is  of  the  first  importance, 
and  the  noise  in  the  streets  is  the  crudest  stumbling  block  in  the  way 
of  recovery."  The  testimony  of  other  physicians  of  eminence  is  avail- 
able and  corroborative.  The  following  statistics  are  significant.  The 
population  of  Chicago  in  1868  was  5.1  times  what  it  was  in  1852. 
During  the  same  period  deaths  from  nervous  disorders  increased  20.5 
times.  Much  of  this  remarkable  wear  on  the  nervous  system  is  due 
to  the  fast  life  of  the  people ;  nowhere,  perhaps,  are  the  national  char- 
acteristics of  haste  more  fully  developed.  But  there  can  be  no  doubt 
that  the  roar  of  street  i>aveinents  adds  materially  to  the  nervous  strain, 
already  large  from  other  clauses.  It  has  l)een  well  said  that  modern 
American  city  life  is  a  battle  of  the  nerves.  From  nursery  to  school, 
from  school  to  college,  or  to  work,  the  strain  of  brain  and  nerves  goes 
on.  In  the  city  otticie,  the  weary  toiler  in  the  midst  of  long  hours  of 
work  and  few  of  rest,  endures  with  aching  head,  the  banging  and 
clatter  of  street  pavements,  and  feels  the  rasping  and  filing  on  the  cord 
of  life,  wearing  it  thinner  and  thinner,  till  it  snaps  and  frees  him 
from  his  toil. 

In  all  the  great  capitals  of  Europe  it  seems  settled  that  the  roar  of 
noisy  pavements  will  not  l)e  tolerated  ;  smooth  and  quiet  surfaces  are 
being  laid  as  fast  as  money  is  available.  We  have  even  greater  need 
for  such  action  here,  in  view  of  the  national  characteristics  which 
increase  our  nervous  tension. 
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SetyeniL  Few  commuDities  would  appreciate  the  intimation  that  theyl 
lacked  cleanlinese,  but  a  ver}'  small  mmiber  have  learned  the  desira-J 
hility  of  cleanly  streets.  In  the  heart  of  one  of  the  large  cities  of  the 
State  the  writer  is  acquainted  i^ith  a  street  of  considerable  imporfance^| 
whose  surface  is  a  composition  of  earth  and  cinders ;  it  has  no  regula 
pavement.  From  this  stireet  not  a  shovelful  of  dirt  has  been  cart 
for  years ;  every  two  or  three  year«  when  the  rains  have  w^hed  a^ 
large  quantity  of  the  street  into  the  gutters,  makiog  even  the  faulty 
drainage  less  effective,  a  gang  of  men  throw  this  rich  compost  out  intoj 
the  street  to  "  round  up  the  center/'  and  distribute  disea^;  the  pro 
is  then  repeated.  The,  street  is  shady  and  in  summer  is  kept  well 
watered,  fostering  miasmatic  exhalations.  Can  anything  be  raor 
repulsive?  Yet  there  would  be  no  merit  in  thi«  illusti-atioD  did  it  not! 
r^ect  characteristics  more  or  \em  prevalent  in  every  town.  Macadam 
and  Telford  pavements  in  the  suburb?  are  almost  never  cleaned^ 
Cobble-stone  pavements  usually  get  an  annual  scraping,  when  a  crop 
is  reaped  which  in  size  aimmeods  the  conservatism  of  our  city  fathers. 
Granite  blocks  are  usually  laid  in  such  a  superficial  way  that  joints 
soon  become  open  and  the  surface  rough  ;  out  of  these  irregularities  it^ 
is  difficult  to  get  the  dirt,  and  no  adequate  etJbrt  is  made.  Horsed 
manure,  the  droppings  from  wagons  (loadal  with  everything  under 
the  heavens),  garbage,  and  wearings  of  the  street  surface  are  ground 
into  a  fine  powder,  moistened  and  saturated  by  street  sprinkling  and 
rain.  The  mass,  ripe  for  puti-e  fact  ion,  furnishes  rich  soil  for  ferments 
and  the  development  of  germs,  and  then  dried  by  winds  it  is  whisked 
into  the  eyes,  nostrils,  mouths  and  lungs  of  pa-^^uers-by,  is  blown  in  at 
the  windows  and  swept  out  at  the  door,  and  so  it  goes  on,  a  continual 
round  of  annoyance.  With  the  growth  of  lung,  throat  and  eye  affec- 
tions there  is  certainly  reason  to  redutjc  this  nuisance,  even  if  there 
were  no  considerations  of  convenience,  or  repugnance  at  the  personal 
absorption  of  the  filth.  To  one  familiar  with  the  jminstaking  street 
cleaning  in  European  capitals,  the  neglect  here  prevalent  is  astonishing. 
In  Berlin  the  writer  specially  noted  the  cleanliness  of  the  asphalt  pave- 
ments. Every  night  the  entire  surface  is  thoroughly  swept  and  then 
washed  with  a  hose  and  jet,  and  finally  any  remaining  water  or  dirt 
scraped  with  a  rubber  hoe  toward  the  gutter  and  the  liquid  washed 
into  the  sewer.  During  the  day  men  and  children  with  brooms  and 
pans  are  constantly  collecting  droppings  and  emptying  them  into 
ornamented  iron  cylinders,  placed  at  intervals  along  the  street,  from 
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whieh  they  are  taken  id  carts  and  sold.    Similar  care  is  used  in  other 
Eoropean  cities. 

The  essentials  of  a  street  surface  to  secure  cleanliness  are :  1st,  it 
fiimiB  little  dust  or  mud  from  wear ;  2d,  it  is  easily  cleaned.  With 
these  qualities  secured,  systematic  and  frequent  cleansing  should  follow. 
Whenever  the  importance  of  this  subject  is  more  fully  realized,  consid- ' 
erable  modification  will  be  made  in  designs  of  pavements  at  present 
wed  in  the  State.  Cleanliness  is  now  practically  impossible;  but  in 
the  face  of  bad  construction,  efficient  methods  of  cleaning  should  be 
introduced ;  the  importance  of  proper  construction  will  then  speedily 
qypear.  The  economy  of  clean  streets  is  shown  in  one  phase  by  the 
table  given  in  discussing  '^  smoothness,"  where  the  draft  appears  by 
experiment  to  increase  rapidly  on  the  same  pavement,  with  the  addi- 
tion of  dirt  and  mud. 

Eighth,  Imperviousnes^!l  is  a  very  desirable  characteristic  in  a  pave- 
ment It  was  the  theory  of  Macadam  that  the  natural  soil  is  sufficient 
to  carry  the  loads  passing  over  it  if  kept  dry ;  so  he  aimed  to  drain 
the  soil  and  cover  it  with  a  water-proof  coating  of  broken  stone.  In 
this  way  he  obtained  a  fair  roadway  for  light  traffic,  at  a  small  expense. 
Telford  did  better,  for  he  secured  all  that  Macadam  did,  with  the 
advantage  of  a  durable  foundation  capable  of  bearing  indefinitely 
heavy  traffic,  and  les»  liable  to  form  ruts.  So  far  as  the  writer  is 
aware,  granite  blocks,  wherever  used  in  the  State,  have  been  laid  with 
pervious  or  oi)en  joints.  The  day  has  long  since  passed  that  justified 
the  absurd  practice  of  laying  the  blocks  on  a  few  inches  of  sand, 
lightly  tamping  them,  and  then  sprinkling  a  little  sand  over  the  sur- 
face, or  filling  the  joints  with  it.  The  first  rain-fall  wiishes  the  sand 
from  the  surface  or  down  through  the  joints  and  leaves  each  stone 
insulated  and  resting  on  a  yielding  foundation  until  the  street  filth 
finds  its  way  into  the  joints.  Attention  is  also  called  to  the  rapid 
deterioration  of  pavements  laid  in  this  way.  One  stone  sinks  bodily 
one-half  inch  f»erhaps;  wheels  passing  over  it  drop  from  the  other 
stones  with  :uldctl  percussion  and  drive  it  still  deeper;  soon  adjacent 
stones  sink  a  little,  water  collects  in  the  hollow,  and  penetrating 
beneath  the  blocks,  softens  the  supporting  ground  ;  more  stones  sink 
and  the  hollow  grows.  Six  months  is  usually  enough  to  see  all  these 
phases  in  the  life  of  a  new  pavement  constructed  as  described,  and  to 
find  the  surface  uneven  and  dirty.  Urine  and  dissolvcil  organic  mat- 
ters percolate  freely  through  the  joints  and  into  the  subsoil,  and  give 
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rise  to  unpleasant  and  dangerous  exhalationB*  The  filth  found  in  the 
joints  and  beneath  the  blocks  of  old  pavements  is  frequently  black  and 
putrid.  The  exhalations  from  this  putrescent  matter  in  warm,  damp 
weather,  and  the  dust  blown  from  it  in  wiody  weather  are  most  serious 
sanitary  objections,  lor  the  conditions  are  just  those  for  developing 
germs  and  kicteria.  The  area  of  joints  in  a  block  pavernent  ooveiB 
nearly  one-half  of  the  entire  paved  area,  and  to  construct  these  6o  that 
they  may  act  as  receptacles  for  the  most  filthy  matter  should  not  be 
countenanced  even  were  there  no  questions  involved  of  maintaioing  the 
uniformity  of  the  surface  and  the  durability  of  the  pavement.  It  is 
believed  that  the  pavement  which  combines  most  completely  the  qual- 
ities here  enumerated  will  best  meet  the  requirements  of  efficiency, 
economy  and  health. 

CONSTRUCTION. 

It  is  unnecessary  to  discuss  here  the  preliminary  location  of  roads 
and  streets ;  this  subject  comes  so  entirely  within  the  province  of  the 

civil  engineer  and  requires  such  close  examination  and  careful  skill  for 
each  locality  and  condition  that  it  is  but  proper,  in  a  popular  presen- 
tation of  the  subject,  to  omit  matters  requiring  so  much  explanation 
and  study. 

Nor  is  it  proposed  to  deal  with  details  of  construction,  A  wide 
range  of  material  and  dei?ign  is  available;  the  paper  does  not  seek  to 
limit,  but  to  formulate  the  principles  governing  their  selection. 

The  first  requisite  for  a  good  road  is  drainage.     Removal  of  the 

.  Bubsoil  water,  by  stone  or  tile  drains,  if  necessary,  and  proper  form  of 

^surface  to  throw  off  water  falling  upon  it;    lateral  slopes  with  this 

object  vary  with  the  material  and  grade  of  the  surface.     As  a  guide  to 

road  gradients  the  following  table  is  given.     It  is  based  on  the  load  a 

horse  will  pull  on  a  level  as  one : 

On  a  grade  of  1  in  100  a  home  can  pull. 0.91 

On  a  grade  of  1  in    50  h  horse  can  pull O.Sl 

On  a  grade  of  1  in    44  a  honse  can  pull -  0.75 

On  a  grade  of  1  in    40  a  horae  can  pull 0.72 

On  a  grade  of  1  in    30  a  horwe  can  pull „  0,64 

On  a  grade  of  1  in    26  a  Ijorse  can  pull.... ,-.... 0.54 

On  a  grade  of  1  in    24  a  horae  can  pull 0,50 

On  a  grade  of  1  in    '2U  a  horse  can  pull 0.40 

On  a  grade  of  1  in    10  a  honse  can  pull ,„  0.25 
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Grades  should  be  kept  below  1  in  30  if  possible. 

It  is  an  axiom  of  road  construction  that  it  is  economy  to  bring  good 
material  from  a  distance  rather  than  use  inferior  obtained  dose  at  hand. 
Just  where  this  line  is  drawn  is  a  matter  for  experiment  in  each  case 
with  the  materials  available.  A  case  is  instanced  when  after  long 
experience  it  was  found  more  economical  to  use  material  brought  from 
a  distance  at  $1.78  per  cubic  yard  than  material  at  hand  at  50  cents. 
The  saving  in  material  and  labor  for  repairs  should  enter  the  cal- 
calation. 

In  sandy  and  gravelly  regions  the  material  at  hand,  if  properly 
selected  and  combined,  furnishes  all  that  is  needed  for  roads  subject  to 
light  traffic  and  pleasure  driving.  In  a  large  part  of  the  State  mate- 
rial of  this  character  is  abundant,  but  is  wasted  through  the  ignorance 
or  heedlessness  of  those  who,  if  actively  alive  to  their  own  interests, 
would  long  ago  have  appropriated  and  profited  by  it. 

Too  little  attention  is  given  to  the  foundation  of  roads.  If  a  wagon 
with  a  tire  two  inches  wide  is  loaded  with  one  ton  on  each  wheel,  and 
is  drawn  over  the  surface  of  a  road,  the  latter  is  compressed  one-half 
ton  per  inch  of  tire.  Unless  the  road  has  substantial  foundation  to 
distribute  this  strain,  such  load  will  rapidly  cut  ruts  and  so  disturb 
the  surface  that  heavy  loads  will  be  impossible.  It  is  for  this  reason 
that  the  invention  of  Macadam,  to  coustruct  only  a  thin  surfacing  of 
stone  on  a  drained  road  bed,  is  worthless  in  constructing  a  durable 
road.  The  class  known  as  foundation  roads  have  received  merited 
recognition  wherever  attempts  have  been  made  to  construct  good  high- 
ways. Prominent  in  this  class  is  the  Telford  road,  which  consists  of 
a  bottom  course  of  large  broken  stone,  closely  set  by  hand — best  on 
their  broadest  edges  and  lengthwise  across  the  road — all  interstices 
are  to  be  filled  with  stone  chips  and  firmly  wedged.  On  this  founda- 
tion the  surfacing  of  broken  stones  is  laid,  similar  to  Macadam.  For 
foundation  any  stones  not  too  easily  crushed  or  decomposed  by  water 
will  do,  but  the  surface  stones  should  be  the  most  durable  obtainable; 
liasalt  or  trap,  sienite  and  granite  are  the  l)est  materials  for  broken 
stone  roads.  For  building  and  surfacing  material  sharp  gravel  or 
screenings  of  broken  stone  answer  l)est — no  dirt  should  be  used.  In 
very  many  pleasure  drives  and  park  roads  in  tiiis  country  gravel  takes 
the  place  of  the  macadam  of  the  Telfonl  or  foundation  roads,  furnish- 
ing a  drive  well  suited  to  its  puriM)se.  In  rolling  broken  stone  roads 
horse  and  steam  rollers  are  used.  The  sprinkling  cart  should  be  used 
with  the  roller.     Exi)eriments  recently  showed  that  steam  rollers  could 
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do  the  same  work  done  by  horse  rollers  at  oae-balf  the  time  and  one- 
quarter  the  oost»  It  then  hetx)raes  an  easy  matter  of  calculation  to 
♦lecide  when  the  magnitude  of  the  work  warrants  the  extra  outlay  for 
the  steam  roller*  Evidently  the  weight  of  the  roller  should  be  pro- 
liortioned  to  the  traffic  which  the  road  must  bear.  Broken  stone  roads^ 
if  properly  maiotained,  answer  well  the  requirements  of  light  traffic 
of  suburban  towns  and  pleasure  drives.  But  the  great  cost  of  main* 
tenance  under  heavy  traffic,  their  frequent  renewal,  the  large  detritus 
washed  into  the  gutters  or  sewers,  the  dust  in  dry  weather,  and  the 
mud  in  wet,  restrict  their  usefulness  within  towns  and  cities*  Other 
forms  of  pavement  have  therefore  been  devised.  It  is  proposed  to 
mention  a  few  of  the  general  classes  of  pavements  now  in  successful 
use. 

Attention  has  already  been  called  to  the  necessity  for  better  founda- 
tions and  impervious  joints  for  stone  block  pavements.  Two  #r  three 
cities  of  the  State  have  so  far  advanced  as  to  put  down  on  their  best 
streets  granite  block  pavements.  Thus  far  they  are  to  be  commended. 
Bat  without  wasting  further  compliments,  reference  is  made  to  the 
discussion  above  of  stone  blocks  laid  on  sand  with  open  or  pervious 
joiots,  which  is  the  prevalent  practice.  It  is  believed  that  a  stone 
bloc*k  pavement  should  consist  of  durable  oblong  blocks,  which  will 
not  polish  or  bec>ome  slippery,  3J"  to  4J"xlO"  to  15"x6''  to  9", 
with  the  long  dimension  across  the  street,  and  the  short  one  on  the 
line  of  travel,  so  laid  aa  to  break  joints,  on  a  substantial  foundation, 
preferably  Portland  cement  concrete  6"  to  8"  thick,  and  with  the 
joints  filled  Avith  some  impervious  material,  prefembly  a  Ixitiirainons 
mastic,  in  which  gravel  or  splinters  of  stone  are  imbedde*!  white  it  is 
soft.  For  the  latter  purpose  a  grouting  of  cement  mortar  is  some- 
times used,  or  cement  mortar  little  more  than  damp  is  tamped  or 
caulked  luto  the  joints.  Cement  i.s  but  feebly  elastic,  and  tends  to  , 
disintegrate  under  the  continued  jars. 

The  added  durability  of  pavements  constructed  in  this  way  more 
than  compensates  for  the  extra  cost  over  the  Himsy  work  mentioned; 
other  advantages  which  are  reaped  will  hardly  l>e  omitted  after  once 
the  trial  is  made* 

PHCJC  ESSES. 


Bomettizing,  kyanizing,  creosoting,  etc.,   for  the  preservation  of 
wood,  are  so  effective   that  it  is  believed  that  if  any  of  them  were 
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honestly  applied  to  wood  blocks  for  pavihg,  and  these  were  biid  on  a 
mitable  foundation  and  maintained,  an  excellent  pavement  might  be 
wrared.  It  must  be  admitted,  however,  that  the  experience  with  wood 
hl(x:k  pavement  in  this  country  has  been  peculiarly  discouraging,  but 
in  London  and  Paris  it  has  met  with  marked  favor.  Under  existing 
conditions — ^the  questionable  opportunity  for  securing  a  durable  pave- 
ment of  wood,  the  strong  prejudice  against  it  founded  on  past  failures, 
and  the  injurious  eifect  of  decaying  wood  on  the  health  of  the  people- 
there  seems  no  reason  to  urge  its  general  introduction. 

Searching  examiuation  of  the  merits  of  various  pavements  has  resulted 
in  awarding  a  very  conspicuous  position  to  asphalt.  An  expert  commis- 
sion in  1876  selected  sheet  asphalt  for  paving  Pennsylvania  avenue, 
Washington,  D.  C,  to  be  laid  with  Valde  Travers  compressed  rock,  on 
a  concrete  foundation.  The  experiment  has  been  so  successful  that  at 
the  beginning  of  1886,  1,000,000  square  yards  had  been  laid  in  the 
Capital,  transforming  it  into  the  best  paved  city  in  the  country.  Mean- 
while, in  Bufialo,  New  Orleans,  St.  Louis, Omaha,  Philadelphia,  Boston 
and  other  cities,  large  quantities  have  been  laid  with  unvarying  suc- 
cess. About  the  middle  of  last  July,  Eace  street,  Cincinnati,  was 
paved  with  sheet  asphalt.  A  resident  of  the  city  recently  wrote: 
'* Immediately  the  traffic  of  the  city  was  concentrated  there;  no  noise, 
no  dust,  no  mud ;  the  street  is  cleansed  every  night.  Property  is  now 
selling  at  33  i)er  <.«nt.  above  any  figures  before  attainable." 

In  Chicago,  rc^!'i(Ients  on  Dearborn  avenue  give  similar  testimony. 
Although  the  sheet  ufsplialt  has  achieved  greatest  yucoess,  block  pave- 
ments of  asphalt  are  of  merit  and  are  less  expensive.  The  si)ecial 
advantages  of  asphalt  pavements  are  well  condensed  by  Gen.  Gill- 
more.  *'  They  produce  no  dust,  and,  therefore,  no  mud ;  (2)  are  com- 
paratively noiseless,  the  clicking  of  the  horses'  feet  excepted;  (3)  do 
not  absorb  and  retain  noxious  liquids,  but  facilitate  their  prompt  dis- 
charge into  the  side  gutters  and  sewers;  (4)  they  are  impermeable  and 
emit  no  noxious  vapors  themselves,  or  allow  their  emission  from  the 
subsoil ;  (5)  they  reduce  the  fon-e  of  traction,  and,  consequently,  the 
expense  of  wear  and  tear  upon  animals  and  vehicles  to  a  minimum; 
and  (G)  although  they  do  not  furnish  as  secure  a  foothold  for  animals 
drawing  heavy  loads  as  stone  blocks  in  narrow  courses,  or  as  small 
cobble  stones,  still  they  do  not  become  polished  and  slippery  from  con- 
tinued wear.'*  On  account  of  the  smoothness  of  asphalt  it  is  found 
necessary  to  confine  it  to  grades  of  1  in  50  or  less,  but  this  is  no 
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reason  to  reject  it  for  general  use,  as  such  grades  are  iufrequent,  aiid 
when  they  occur  some  rougher  pavement  offer! og  better  foothold  may 
be  introduced.  Asphalt  has  been  unjustly  credited  with  the  faults 
and  failures  of  many  worthless  imitatioos,  usually  composed  in  part 
of  some  variety  of  tar.  The  distinction  is  a  wide  one,  it  is  hardly 
possible  to  define  it  hei-e ;  but  the  writer  would  suggest  the  wisdom  of 
being  familiar  with  these  facts  before  sailing  off  into  a  tirade  as  foolish 
as  it  is  unjust.  Asphalt  pavements,  as  now  constructed,  are  no  experi- 
ment, and  they  are  abundantly  benefiting  the  cities  in  which  they  have 
been  constructed.  They  are  less  expensive  than  good  stone  pavements- 
They  are  much  more  durable  than  is  generally  supposed,  and  in  Bos- 
ton have  been  shown  to  be  well  adapted  to  very  heavy  traffic.  The 
writer  believes  there  is  hardly  a  street  in  the  State  over  which  the 
traffic  is  so  heavy  as  to  make  the  use  of  asphalt  undesirable.  Pave- 
ments of  various  other  materials  and  combinations  are  constructed^ 
but  there  seems  hardly  need  for  their  discussion  here. 


MAINTENANCE. 

Were  there  a  determined  effort  to  keep  roads  and  streets  in  good 
condition,  a  decided  improvement  in  the  character  of  the  original  oon* 
struction  would  speedily  follow.  For  the  main^enanoe  of  country 
roads  present  efforts  are  entirely  inadequate ;  an  intelligent  head  to- 
direct  repairs  is  essential,  and  something  more  than  attention  once  a 
year  is  needed. 

For  the  maintenance  of  broken  stone  roads  two  methods  are  prac- 
ticed :  (1)  Continual  patching  whenever  the  road  tends  to  deteriorate* 
This  is  considered  to  \ye  best  applicable  to  roads  of  moderate  traffic. 
(2)  Periodical  additions  to  the  entire  surface,  bringing  the  road  at 
intervals  to  the  original  thickness.  It  is  to  be  assumed  that  for  either 
system  intelligent  direction  will  be  secured.  The  first  system  is  best 
adapted  to  roads  of  this  class  now  constructed  in  the  State.  Statistics,^ 
somewhat  old^  but  as  strong  now  as  when  first  collected,  are  given 
showing  some  advantages  of  proper  maintenance.  Accurate  facts  of 
this  kind  are  now  rarely  compiled.  The  post  road  from  Caen  to 
Tours,  in  France,  150  miles  long,  was  announced  in  an  official  report 
in  1836  to  be  in  danger  of  becoming  impassable,  and  a  demand  was 
made  for  a  special  credit  of  $10,000  and  a  large  amount  of  material- 
Its  reconstruction  was  commenced  in  January,  1837.     During  '34  the 
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mail  had  required  6  harses^  and  11  died  from  overwork.  In  '38  the 
number  of  horses  was  reduced  to  3.  In  '39  a  lighter  conveyance  was 
introduced  carrying  9  passengers,  drawn  by  1  horse  at  from  7  to  8 
miles  per  hour.  In  1841  only  2  horses  were  required  and  none  were 
loat  from  overwork.  The  expense  for  maintenance  in  '37  was  $5,400 ; 
in  '41  it  was  |3,010. 

The  principles  governing  economical  road  trafiSc  are  (1)  secure  sub- 
stantial construction,  giving  special  attention  to  the  foundation  and 
road-bed ;  (2)  having  brought  the  road  to  a  high  degree  of  hardness 
and  smoothness  never  allow  it  to  deteriorate.  As  has  already  been 
shown,  cleanliness  is  important  in  maintaining  roads.  Pavements 
within  cities  should  be  protected  against  careless  and  irresponsible 
tearing  up  to  put  in  water,  sewer  or  gas-pipes.  The  surface  should 
be  kept  as  near  uniform  as  possible.  Greater  cleanliness  should  be 
enforced.  The  increased  difiSculty  and  therefore  cost  of  cleaning 
rough  and  pervious  jointed  payements,  if  they  are  cleaned,  will  itself 
frequently  be  enough  to  pay  interest  on  the  cost  of  a  very  superior 
pavement  and  at  the  same  time  secure  all  the  other  advantages  of  such 
improvement.  Cobble-atone  pavements  and  all  pavements  with  perviouB 
joints  can  never  be  properly  cleaned.  The  remedy  is  in  securing 
impervious  pavements,  and  in  using  hose  and  jet  to  aid  the  sweepers. 

The  subject  of  the  article  is  so  broad  that  the  writer  has  felt  great 
difficulty  in  treating  it  in  the  limits  allowable ;  it  has  been  the  effort 
to  draw  attention  lo  important  omissions  in  present  practice  rather 
than  present  new  matter.  There  is  a  general  heedlessness  to  the  waste 
of  power  occurring  in  haulage  in  city  as  well  as  in  outlying  districts; 
this  is  prolmbly  due  to  familiarity  with  it.  Wherever  a  slight  advance 
is  made,  instead  of  stimulating  to  added  effort  it  soothes  with  the 
assiiran(*e  that  it  is  much  better  than  before.  Good  roads  are  the  first 
thing  needful  to  advance  the  common  interests  of  a  growing  people. 
The  better  they  are  the  closer  the  communication  and  more  active  the 
trade. 

There  seems  no  way  to  calculate  the  benefit  to  the  health  of  a  people 
provided  with  good  and  cleanly  streets,  but  that  they  are  of  advantage 
directly  to  those  living  near  them,  and  also  foster  wholesome  recrea- 
tions, as  driving  among  the  delicate  or  well-to-do  classes,  there  can  be 
no  doubt.  This  latter  consideration  may  not  seem  weighty,  but  it 
must  be  remembered  that  among  the  classes  mentioned  there  is  a  ten- 


dency  already  prevalent  to  confioe  delicate  women  and  children  to  the 
house,  where  their  frail  constitutions  are  little  able  to  resist  sickness 
which  may  be  developed.  The  consideration  has  its  mercenary  side, 
for  wealthy  men  seeking  homes  have  been  known  to  credit  these  mat- 
ters so  weightily  as  to  deprive  towns  unprovided  with  streets  suitable 
for  pleasure  driving  of  their  valued  residence  as  heavy  tax-payers. 
As  general  conclusions,  it  is  suggested  that  sufficieut  authority  should 
be  created  to  secure  proper  coDstruction  of  country  roads;  for  ordinary 
Toads  gravel  surfacing  on  a  drained  road-bed,  Intelligently  laid  out, 
and  for  more  important  ones  broken  stones  are  well  adapteiL  Ou 
streets  in  residence  towns,  on  suburban  roads,  or  on  the  less  important 
streets  of  cities,  broken  stone  or  some  variety  of  **  foundation  ■  ^  roads 
should  be  used.  Where  traffic  is  excessive,  durable  granite  blocks, 
laid  m  recommended  above,  may  be  used ;  for  all  residence  streets, 
and  others  not  designated  in  cities,  some  variety  of  pavement  which 
fairly  meets  the  requii'ements  given  above  should  be  adopted  :  prefer- 
•*nce  is  given  for  ordinary  cases  to  sheet  asphalt  laid  on  a  concrete 
fimndation.  For  all  cases  better  roaintenauce  and  cleaning  should  be 
secured,  alike  in  the  interests  of  health,  comfort  and  economy. 

An  appeal  is  made  to  the  public,  and  particularly  to  those  oontrol- 
iug  construction,  maintenance  and  health,  to  deeply  consider  this  im- 
portant matter.  Good  street  coverings  are  not  merely  luxuries,  they 
are  conservators  of  wealth,  comfort,  convenience  and  health. 

They  are  not  less  important  to  the  toiling  thousands,  many  of  whom 
are  injure<l  by  constant  exposure  to  the  mingled  dust  full  of  unstable 
organic  matter. 
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I.  General  Introduction^ Ezra  M.  Hunt,  M.D. 

11.  Diseases  of  Hatters, J.  W.  Stickler,  M.D.,  Orange. 
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The  effects  of  all  industries  ou  the  health  of  those  that  pursue  them 
is  one  of  the  most  important  subjects  of  hygiene.  The  more  fuUj 
and  accurately  the  subject  is  studied^  the  more  apparent  it  is  that  in 
many  trades  and  occupations  the  real  or  working  life  of  the  operative 
b  greatly  shortened  by  the  occupation  or  the  conditions  under  which 
it  is  pursued.  Nor  is  it  less  apparent  to  the  skilled  investigator  that 
many  of  the  causes  of  this  shortened  period  of  labor  or  of  life  are- 
preventable.  Labor  is  suffering  from  this  curtailment  of  healthful 
working  power  more  than  from  any  other  cause.  It  is  time  that  it 
should  be  more  urgently  dealt  with  from  the  standpoint  of  political 
economy.  While  that  form  of  inspection  which  seeks  to  limit  the- 
employment  of  children  is  important,  it  needs  the  addition  of  sanitary 
care  and  study  of  occu})ations,  in  the  hands  of  skilled  experts,  in  this 
tlepartment.  The  facts  furnished  by  Hirt,  in  Germany,  and  by  Dr. 
Greenhow,  in  England,  have  been  mostly  confirmed.  The  recent 
decennial  record  of  England  and  Wales,  which  has  been  fully  studied 
t>ut  from  large  statistical  data  and  by  competent  persons,  shows  the 
sad  havoc  that  is  l)eing  made.  \Ve  quote  a  few  of  the  facts,  as  in  our 
country  there  is  less  perfection  of  oversight.  We  may  remember,  as 
aiding  in  the  comi)arison,  that  the  comparative  mortality  figure  of  the 
clergy  is  556,  and  of  farmers  631.  Hatters  have  the  mortality  figure 
of  1,064;  printers,  1,167;  glass  manufacturers,  1,190;  earthenware  and 
china  manufacturers,  1 ,742 ;  cotton  industry,  1 ,088 ;  woolen  and  worsted 
industries,  1,032;  dyers  and  bleachers,  1,012;  pluml^rs,  painters  and 
glaziers,  1,202;  cutlery,  needles,  etc.,  1,273. 

Even  such  contrasts  do  not  give  a  full  idea  of  the  loss  of  time  and 
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labor  by  operatives,  since  most  of  these  occupations  cause  loDg-contin 
ued  disability. 

Hatters  suffer  moat  from  high  temperature  and  mercurial  poisoniug. 
The  facts  given  in  our  second  report  are  this  year  supplemented  by 
others* 

Glajis  manufacturers  suffer  more  than  some  suppose.  The  record 
is  made  in  the  shortening  of  the  time  of  effective  labor,  and  in  the 
effect  upon  children.  The  dust  from  kilns,  the  high  temperature  and 
the  glass-blowing,  cause  many  luug  affections. 

Pottei's  are  much  injured  by  irritating  duet  and  exposure  to  vicissi- 
tudes of   temperature.      The   physicians   of   Trenton   report   much 
impairment  of  physic4il  vigor  as  resulting  from  the  occupation.     In 
textile  manufactures,  the  evil  ari.'^es  from  the  minute  particles  of  iklfgg^^ 
and  imperfect  ventilation.     Artisans  in  cutlery  suflerj  as  do  me 
those  in  other  callings,  from  irritating  dust.     So  common  have 
labor  diseases  become  that  the  awkward  but  expre^ive  name  of 
monokoniosis  has  been  given  to  them.     Prof,  Petersonj  of  Bi 
giyes  an  interesting  summary  as  to  such  diseases.     He  says: 

**  There  are  certain  employments  whose  victims  are  confined  to  i 
in  which  the  air  is  laden  with  dust  of  either  an  orgauic  or  inor 
nature. 

**  There  are  the  workers  in  coal  and  graphite  mines  whose  luo^ 
the  inhalation  of  their  dust,  become  miniature  coal  mines  in  the  C5- 
of  time.     There  are  the  laborers  in  iron  and  steel,  such  as  iile-mtfi 
grindera,  pin -pointers,  cutlet's,  and  needle-makers,  the  air  respir*^ 
whom  containing  sharp,  irregular,  angular  particles  of  irouj 
silver,  and  emery — suUstances  exceedingly  difficult  of  removal.    ^^ 
are  the  workers  in  stone,  clay  and  glass,  and  in  jewel- polishing^ 
as  cement-makers,  potters,  glass-grinders,  stone-cutters,  Urae-bu:** 
plasterers,  brick -makers,  diamond-cutters  and  masons.     Then  we  J 
thase  whose  employments  lead  them  to  breathe  an  air  full  of  m^i 
contributed   by  the  vegetable  kingdom,  carpenters,  chiraney-sw€ 
raou!derp»  millers,  cottou-carders,  grain-diovelers,  charcoal-bum 
aud  workers  in  Hax,  hemp  and  tobacco*     Moreover,  such  occnpatl 
as  brush -making,  wool -cleaning,  si  Ik -carding,  making  feather  or 
raents,  hair-prckiug  and  bnttou-raaking,  expose  the  operatives  to 
inspiration  of  various  animal  substances,  some  of  exceedingly  ii 
tating  nature. 

**In  breathing  the  ordinary  dusty  atmosphere  of  cities,  the  quantity 
of  dust  inhaled  is  small,  and  it  is  easily  removed  by  natural  provisions 
in  tlie  lungs.  But  besides  the  dust  of  the  streets  in  cities,  we  have  an 
enormous  quantity  of  carbon  poiiretl  into  our  urban  atmospheres  by 
locomotives,  manufactories  and  dwelling-houses. 
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^  There  is  for  this  reason  more  dust  inhaled  than  can  be  removed  by 
secretion,  gravity,  ciliary  motion  and  coughing.     This  excess  of  dust 
remains  in  the  lungs.     In  looking  at  the  epitheUal  cells  lining  the 
air-passages  with  a  magnifying  power  of  three  or  four  hundred  diam- 
eters, many  of  these  are  found  to  contain  in  their  protoplasm  dust- 
particles  of  various  sizes  and  shapes.     *     *     *     lArge  numbers  of 
the  particles  of  dust  remain  in  the  tissues,  but  more  enter  the  lym- 
phatic spaces  and  vessels  which  they  completely  fill,  or  are  carried  by 
their  currents  to  the  glands  along  the  bronchi  previously  described. 
Here  they  lodge,  these  glands  becoming  the  chief  storehouses  of  inhaled 
dust     This  is  what  b^mes  of  the  surplus  of  dust  daily  inhaled  by 
every  inhabitant  of  every  city.    Gradually  the  lungs  become  discolored 
by  long  lines  and  patches  of  black  carbonaceous  matter.      *      *      * 
"Thus  far,  I  have  been  speaking  of  the  lungs  of  those  who  suffer 
but  to  a  moderate  extent  from  pneumonokoniosis.     Now  let  us  turn 
to  the  operatives  in  the  various  dusty  occupations  I  have  mentioned. 
Twill  enumerate  results  in  a  few  of  them  only.     Some  kinds  of  dust 
being  more  irritative  than  others,  various  degrees  of  chronic  bronchitis, 
or  bronchial  catarrh,  are  brought  about.     The  walls  of  the  air-passages 
and  bronchial  tubes  thicken  to  an  enormous  extent,  owing  to  a  chronic 
pneumonia,  in  which  new  connective  tissue  is  formed.     Masses  of 
fltored-up  dust  may  excite  acute  inflammations,  followed  by  the  formar 
tion  of  abscesses  and  cavities;  in  fact,  a  fatal  phthisis  is  brought  about. 
In  the  bronchial  glands  it  is  no  uncommon  thing  for  inflammation  of 
a  suppurative  nature  to  take  place.    These  glands  may  become  so  large 
as  by  pressure  on  a  bronchus  to  offer  serious  mechanical  interference 
to  respiration.     Coal-dust  does  not  seem  to  irritate  as  much  as  other 
substances,  and  though  in  coal-miners  the  lungs  may  be  so  filled  with 
anthracite  as  to  leave  little  trace  to  the  naked  eye  of  lung  structure, 
vet  the  number  of  deaths  from  phthisis  among  them  is  less  than  one 
ptT  cent-     *     *     * 

"It  is  among  iron,  steel,  stone  and  clay  operatives  that  the  most 
disastrous  results  are  obtained.  Flint-makers  sufler  to  the  enormous 
extent  of  eighty  {)er  cent,  from  phthisis,  needle-polishers  following 
with  seventy  per  cent,  and  file-cutters  with  sixty- two  per  cent.  It 
attacks  only  about  forty  j)er  cent,  of  stone-cutters,  although  physicians 
meet  with  so  many  cases  that  they  have  given  it  the  name  of  *  stone- 
cutters' consumption.'  Grindstone-makers,  sieve-makers,  grinders, 
lithographers,  cigar-makers,  brush-makera  and  glass-cutters,  average 
between  forty  and  fifty  |>er  cent,  of  deaths  from  phthisis.  Gussen- 
bauer  has  descril)e<l  a  disease  of  the  hones  and  marrow  due  to  the 
inhalation  of  niother-of-|>earl  dust  by  button-makers.  Among  cotton- 
workers  we  have  the  form  of  consumption  known  to  the  profi^ssion  as 
*  cotton  phthisis,'  the  dust  raised  by  beating  being  com|M)sed  chiefly  of 
silicious  jMirticles,  cotton  fil)res,  and  wocKly  matter;  they  all  suffer 
more  or  less  from  the  bronchitis,  dyspncea,  etc.,  which  are  the  phe- 
nomena of  that  form  of  pneumonokoniosis  known  as  byssinosis  pul- 


labor  by  o]>erative8,  siDce  most  of  these  occupations  cause  loDgH3ontiii- 
ued  disability. 

Hatters  suffer  most  from  high  temperature  and  mercurial  poisoniDg, 
The  facts  given  in  our  second  report  are  this  year  supplemeuted  by 
others. 

Glass  maoufacturers  suffer  more  than  some  suppose.  The  record 
18  made  in  the  shortening  of  the  time  of  effective  labor,  and  in  the 
effect  upon  children.  The  dust  from  kilns,  the  high  temperature  and 
the  glass-bhjwing,  cause  many  lung  affections. 

Potters  are  much  injure*]  by  irritating  dust  and  exposure  to  viciasi- 
tudes  of  tempratnre.  The  physicians  of  Trenton  report  much 
impairment  of  physical  vigor  as  resulting  from  the  occupation.  In 
tejctile  manufactures,  the  evil  arises  from  the  luiuute  particles  of  fabric 
and  imperfect  ventilation.  Artisans  in  cutlery  suffer,  as  do  many  of 
those  in  other  callings,  from  irritating  dust.  So  common  have  these 
labor  diseases  become  that  the  awkward  but  expressive  name  of  pneu- 
monokoniosis  has  been  given  to  them.  Prof.  Peterson,  of  Buffalo, 
gives  an  interesting  summary  as  to  such  diseases.     He  says: 

"There  arc  certain  employments  whose  victims  are  confined  to  rooms 
in  which  the  aii'  is  iadeu  with  dust  of  either  an  orgauic  or  inorganic 
nature. 

"There  are  the  workers  in  coal  and  graphite  mines  whose  lungs,  by 
the  inhalation  of  their  dust»  become  miniature  coal  mines  in  the  ci^urse 
of  time.  There  are  the  laborers  in  iron  and  steel,  such  as  file- makers, 
grinders,  pin -pointers,  cutlers,  and  needle-makers,  the  air  respired  by 
whom  containing  sharp,  irregular,  angular  particles  of  irou^  steel, 
silver,  and  emery — substances  exceediugly  difficult  of  removal.  There 
are  the  workers  in  stone,  clay  and  glass,  and  in  jewel-polishing,  such 
as  cement-makers,  potters,  glass -grinders,  stone-cutters,  Fime*  burners, 
plasterers,  brick -makers,  diamond-cutters  and  masons.  Then  we  have 
those  whose  employments  lead  them  to  breathe  an  air  full  of  matters 
contributed  by  the  vegetable  kingdom,  carpenters,  chimney-sweeps, 
moulders,  millers,  cottoU'C^rdcrs,  grain-shovelers,  charcoal-burners, 
and  workei-y  lu  flax,  hemp  and  tobawo.  Moreover,  such  occupations 
as  brash -uiakiot^,  wool-cleaning,  silk-carding,  making  feather  orna- 
ments, hair-picking  and  button-making,  expo^  the  operatives  to  the 
in^piraUou  of  various  animal  substances,  some  of  exceedingly  irri- 
tating nature. 

"In  brealhing  the  ordinary  dusty  atmosphere  of  cities,  the  quantity 
of  dust  inhaled  is  small,  and  it  is  easily  removed  by  natural  provisions 
in  the  lungs.  But  besides  the  dust  of  the  streets  in  cities,  we  have  an 
enormous  quantity  of  carbon  poured  into  our  urban  atmospheres  by 
locomotives,  manufactories  and  dwelling-houses. 
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^  There  is  for  this  reason  more  dust  inhaled  than  can  be  removed  by 
jKcretion,  gravity,  ciliary  motion  and  coughing.  This  excess  of  dust 
remains  in  the  lungs.  In  looking  at  the  epithelial  cells  lining  the 
air-passages  with  a  magnifying  power  of  three  or  four  hundred  diam- 
eters, many  of  these  are  found  to  contain  in  their  protoplasm  dust- 
particles  of  various  sizes  and  shapes.  *  *  *  liirge  numbers  of 
the  particles  of  dust  remain  in  the  tissues,  but  more  enter  the  lym- 
phatic spaces  and  vessels  which  they  completely  fill,  or  are  carried  by 
their  currents  to  the  glands  along  the  bronchi  previously  describea. 
Here  they  lodge,  these  glands  becoming  the  chief  storehouses  of  inhaled 
dust.  This  is  what  b^mes  of  the  surplus  of  dust  daily  inhaled  by 
every  inhabitant  of  every  city.  Gradually  the  lungs  become  discolored 
by  long  lines  and  patches  of  black  carbonaceous  matter.      *      *      * 

"Thus  far,  I  have  I>een  speaking  of  the  lungs  of  those  who  suffer 
but  to  a  moderate  extent  from  pneumonokoniosis.  Now  let  us  turn 
to  the  operatives  in  the  various  dusty  occupations  I  have  mentioned. 
I  will  enumerate  results  in  a  few  of  them  only.  Some  kinds  of  dust 
being  more  irritative  than  others,  various  degrees  of  chronic  bronchitis, 
or  bronchial  catarrh,  are  brought  about.  The  walls  of  the  air-passages 
and  bronchial  tubes  thicken  to  an  enormous  extent,  owing  to  a  chronic 
pneumonia,  in  which  new  connective  tissue  is  formed.  Masses  of 
stored-up  dust  may  excite  acute  inflammations,  followed  by  the  forma- 
tion of  abscesses  and  cavities;  in  fact,  a  fatal  phthisis  is  brought  about. 
In  the  bronchial  glands  it  is  no  uncommon  thing  for  inflammation  of 
a  suppurative  nature  to  take  place.  These  glands  may  become  so  large 
as  by  pressure  on  a  bronchus  to  offer  serious  mechanical  interference 
to  respiration.  Coal-dust  does  not  seem  to  irritate  as  much  as  other 
:?ubstances,  and  though  in  coal-miners  the  lungs  may  be  so  filled  with 
anthracite  as  to  leave  little  trace  to  the  naked  eye  of  lung  structure, 
vet  the  number  of  deaths  from  phthisis  among  them  is  less  than  one 
per  cent.     *     *     * 

"It  is  among  iron,  steel,  stone  and  clay  o{)eratives  that  the  most 
disastrous  results  are  obtained.  Flint-makers  suffer  to  the  enormous 
extent  of  eighty  i)er  cent,  from  phthisis,  needle-polishers  following 
with  seventy  \)er  cent,  and  file-cutters  with  sixty-two  per  cent.  It 
attacks  only  al)out  forty  per  cent,  of  stone-cutters,  although  physicians 
meet  with  so  many  cases  that  they  have  given  it  the  name  of  ^stone- 
cutters' ci^nsumption.'  Grindstone-makers,  sieve-makers,  grinders, 
lithographers,  cigar-makers,  brush-makers  and  glass-cutters,  average 
between  forty  and  fifty  per  cent,  of  deaths  from  phthisis.  Gussen- 
bauer  has  descril)eii  a  disease  of  the  hones  and  marrow  due  to  the 
inhalation  of  mother-of-{>earl  dust  by  button-makers.  Among  cotton- 
workers  we  have  the  form  of  consumption  known  to  the  profession  as 
'cotton  phthisis,'  the  dust  raised  by  beating  being  composed  chiefly  of 
silicious  particles,  cotton  fibres,  and  wowly  matter;  they  all  suffer 
more  or  less  from  the  bronchitis,  dyspnoea,  etc.,  which  are  the  phe- 
nomena of  that  form  of  pneumonokoniosis  known  as  byssinosis  pul- 


labor  by  oiierati  ves,  since  most  of  these  occupations  cause  long-oootia- 
tiecl  disability. 

Hatters  suffer  moat  from  high  temperature  and  mercurial  poisoning. 
The  facts  given  in  our  second  report  are  this  year  suppIemeDted  by 
others. 

Glass  raaoufaeturers  suffer  more  than  some  suppose*  The  record 
is  made  in  the  sliorteniug  of  the  time  of  effective  labor,  and  in  the 
effect  upon  children.  The  dust  from  kilns,  the  high  temperature  and 
the  glass-blowing,  cause  many  lung  affections. 

Potters  are  much  injured  by  irritating  dust  and  exposure  to  viciasi- 
tudes  of  temperature.  The  physicians  of  Trenton  report  much 
impairment  of  physical  vigor  as  resulting  from  the  occupation.  In 
textile  maunfactures,  the  evil  arises  from  the  minute  particles  of  fabric 
and  imperfect  ventilation.  Artisans  in  cutlery  suffer,  as  do  many  of 
those  in  other  callings,  from  irritating  dust.  So  common  have  these 
labor  diseases  become  that  the  awkward  but  expressive  name  of  pneu- 
monokoniosis  baa  been  given  to  them.  Prof,  Peterson,  of  Buffalo, 
giv^  an  interesting  summary  m  to  such  diseases.     He  says: 

**  There  are  certain  employments  whose  victims  are  confined  to  rooms 
in  which  the  air  is  laden  with  dust  of  either  an  organic  or  inorganic 
nature. 

"There  are  the  workers  in  coal  and  graphite  mines  whose  lungs^by 
the  inlialation  of  their  dust,  become  miniature  coal  mines  in  the  course 
of  time.  There  are  the  laborers  in  iron  and  steel,  such  as  file-makers, 
grinders,  pio-pointers,  cutlers,  and  needle-makers,  the  air  respired  by 
whom  containing  sharp,  irregular,  angular  particles  of  iron,  steel, 
silver,  and  emery — substances  exeeediogly  difficult  of  removal*  There 
ar©  the  workers  in  stoue,  clay  ami  glass,  and  in  jewel -polishing,  such 
as  cement' makers,  potters,  glass^grinders,  stone-cutters,  Itme- burners, 
plasterers,  brick -makers,  diamond-cutters  and  masons.  Then  we  have 
thofie  whose  employments  lead  them  to  breathe  an  air  full  of  matters 
contributed  by  the  vegetable  kingdom,  carpenters^  chimney-sweeps, 
moulder.",  millers,  cot  ton -carders,  graio-shovelers,  chareoai-buruers, 
and  workers  in  fiax,  hemp  and  tobawo.  Moreover,  such  occupations 
as  brush-making,  wool-eleiining,  silk-carding,  making  feather  orna- 
ments, hair-piekiug  and  button-making,  expose  the  operatives  to  the 
inspiration  of  various  animal  substances,  some  of  exceedingly  irri- 
tating nature. 

"In  brrathing  the  orili nary  dusty  atmosphere  of  cities,  the  quantity 
of  dust  inhaletl  is  small,  and  it  h  easily  removed  by  natural  provisions 
in  the  lungs.  But  besides  the  dust  of  the  streets  in  cities,  we  have  an 
enormous  quantity  of  carbon  poured  into  our  urban  atmospheres  by 
locomoti%^es,  manufactories  and  dwelling-houses. 
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''There  is  for  this  reason  more  dust  inhaled  than  can  be  removed  by 
secretion,  gravity,  ciliary  motion  and  coughing.    This  excess  of  dust 
remains  in  the  lungs.     In  looking  at  the  epithelial  cells  lining  the 
air-passages  with  a  magnifying  power  of  three  or  four  hundred  diam- 
eters, many  of  these  are  found  to  contain  in  their  protoplasm  dust- 
particles  of  various  sizes  and  shapes.     *     *     *     Large  numbers  of 
the  particles  of  dust  remain  in  the  tissues,  but  more  enter  the  lym- 
phatic spaces  and  vessels  which  they  completely  fill,  or  are  carried  by 
their  currents  to  the  glands  along  the  bronchi  previously  describea. 
Here  they  lodge,  these  glands  becoming  the  chief  storehouses  of  inhaled 
dust.     This  is  what  becomes  of  the  surplus  of  dust  daily  inhaled  by 
every  inhabitant  of  every  city.    Gradually  the  lungs  become  discolored 
by  long  lines  and  patches  of  black  carbonaceous  matter.      *      *      * 
"Thus  far,  I  have  been  speaking  of  the  lungs  of  those  who  suffer 
but  to  a  moderate  extent  from  pneumonokoniosis.     Now  let  us  turn 
to  the  operatives  in  the  various  dusty  occupations  I  have  mentioned. 
I  will  enumerate  results  in  a  few  of  them  only.     Some  kinds  of  dust 
being  more  irritative  than  others,  various  degrees  of  chronic  bronchitis, 
or  bronchial  catarrh,  are  brought  about.     The  walls  of  the  air-passages 
and  bronchial  tubes  thicken  to  an  enormous  extent,  owing  to  a  chronic 
pneumonia,  in  which  new  connective  tissue  is  formed.     Masses  of 
stored-up  dust  may  excite  acute  inflammations,  followed  by  the  forma- 
tion of  abscesses  and  cavities;  in  fact,  a  fatal  phthisis  is  brought  about. 
In  the  bronchial  glands  it  is  no  uncommon  thing  for  inflammation  of 
a  suppurative  nature  to  take  place.    These  glands  may  become  so  large 
as  by  pressure  on  a  bronchus  to  offer  serious  mechanical  interference 
to  respiration.     Coal-dust  does  not  seem  to  irritate  as  much  as  other 
substances,  and  though  in  coal-miners  the  lungs  may  be  so  filled  with 
anthracite  as  to  leave  little  trace  to  the  naked  eye  of  lung  structure, 
yet  the  number  of  deaths  from  phthisis  among  them  is  less  than  one 
per  cent.     *     *     * 

"It  is  among  iron,  steel,  stone  and  clay  operatives  that  the  most 
disastrous  results  are  obtained.  Flint-makers  suffer  to  the  enormous 
extent  of  eighty  per  cent,  from  phthisis,  needle-polishers  following 
with  seventy  per  cent,  and  file-cutters  with  sixty-two  per  cent,  fi 
attacks  only  alK)Ut  forty  yter  cent,  of  stone-cutters,  although  physicians 
meet  with  so  many  cases  that  they  have  given  it  the  name  of  *  stone- 
cutters' consumption.'  Grindstone-makers,  sieve-makers,  grinders, 
lithographers,  cigar-makers,  brush-makers  and  glass-cutters,  average 
between  forty  and  fifty  per  cent,  of  deaths  from  phthisis.  Gussen- 
bauer  has  described  a  disease  of  the  bones  and  marrow  due  to  the 
inhalation  of  mother-of-pearl  dust  by  button-makers.  Among  cotton- 
workers  we  have  the  form  of  consumption  known  to  the  profession  as 
*  cotton  phthisis,'  the  dust  raised  by  beating  being  composed  chiefly  of 
siiicious  particles,  cotton  fibres,  and  woody  matter;  they  all  suffer 
more  or  less  from  the  bronchitis,  dyspncea,  etc.,  which  are  the  phe- 
nomena of  that  form  of  pneumonokoniosis  known  as  byssinosis  pul- 
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znonnm.  Moulders  sufferfrom  an thracoflispulmonuiri,  which  frequently 
resuhs  in  phthisis*  They  use  exceediogly  fine  charcoal  in  their  moulds 
when  casting  bronze,  copper  and  iron,  \^  hich  fills  the  atnjoaphere  about 
them.  Among  potters  tlie  dust  raised  causes  bronchitis  and  emphy- 
sema, the  latter  )>eing  so  common  as  to  give  rise  to  the  name,  'potters' 
asthma.'  There  is  a  'grinders^  asthma'  known  among  cutlers,  a  form 
of  coD?umptioD,  and  extremely  fatal. 

** Particles  of  all  these  substances  are  found  in  the  lungs  with  the 
inicroscope,  though  sometimes  their  reectgnitiou  is  not  easy.  It  is 
occasionally  difficult,  for  instance,  to  distinguish  between  the  fine  mole- 
oules  of  coal,  iron,  stone  and  hfematoidin,  the  red  pigment  of  the 
blood.  The  lungs  may  be  full  of  a  dark  pigment  not  due  to  inhala- 
tion at  all.  This  is  the  slaty  deposit  of  the  Germans.  It  is  found 
only  in  chronic  pneumonitis,  however,  where  there  have  been  extrava- 
sations of  blood,  followed  by  decomposition  of  red  blood  globules  in 
the  tissues.     *     »     * 

''Among  hemp,  silk,  flax,  wool,  hair,  brush-making  and  cotton  oper- 
atives, there  is  seldom  any  difficulty  in  recognizing  their  trades  from 
a  microscopical  examination  of  parts  of  iheir  lungs.  Hirt  made  an 
autopsy  on  a  maker  of  feather  ornaments.  The  air-passages  were 
found  almost  occluded  by  feathers  and  dust.  Sometimes  among  char- 
coal-burners one  finds  pieces  of  charcoal  sufficiently  large  to  see  a  pore 
or  two  under  the  glass.  Iron  and  steel  particles  may  be  distinguished 
by  proper  chemical  test«,  such  as  nitric  acid  and  ferrocyanide  of  potash. 
The  tests  for  silicic  acid  will  often  reveal  the  presence  of  stone  or 
glass.     *     *     * 

"Thus  far,  we  have  been  considering  solely  the  inhalation  of  irri- 
taiing  particles,  some  having  more  tendency  to  excite  disturbance  than 
others;  and  w^e  find  that  they  cause  almost  always  chronic  bronchial 
catarrh,  may  cause  emphysema,  and  often  lead  to  pneumonia  and 
phthisis.  There  are  occupations  which  force  artisans  to  inhale  not 
only  irritating  but  poisonoiiM  substances.  There  is  among  tobacconists 
a  form  of  dust-inhalation  known  as  'tabacosis  pulmooum,'  where  we 
not  only  have  some  of  the  inflammatory  effi?cts  described  above,  but 
also  a  variety  of  nervous  disorders  produceil  by  the  nicotine  of  the 
tobacco-dust  Some  of  the  most  deleterious  of  the  trades  are  those 
where  men  are  compelled  to  work  in  atmospheres  impregnated  with 
particles  of  arsenic,  mercury,  lead  and  copper.  Those  who  suffer  most 
in  these  occn  pat  ions  are  makers  of  artificial  flowers,  wall-papers,  lead- 
miners  and  workers,  hatters,  painters,  enaraelers,  ty|>e-founaers,  com- 
positors and  coppersmiths.  It  is  said  that  the  hair  and  bones  of 
coppersmiths  become  green  from  the  absorption  of  acetate  of  copper. 
Type-founders,  compositors  and  others  who  work  in  lead,  inhale  su65- 
cieut  to  irritate  the  lungs  and  at  the  same  time  to  produce  often  the 
serious  colic  and  paralysis  of  lead  poisoning.  Hatters  are  exposed  to 
arsenic  and  mercury  jjoisoning,  while  those  who  make  green  wall- 
paper and  artificial  leaves  are  apt  to  suffer  from  arsenic." 
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DISEASES  OF  WORKEBS   IN   IRON   AND  GLASS. 

At  Wheeling,  West  Virginia,  ten  large  iron  and  nail  concerns 
employ  about  6,700  men  and  boys,  and  twelve  glass-works  employ 
aboat  2,650  persons.  Dr.  John  L.  Dickey,  a  physician  of  that  city, 
gives  the  following  valuable  results  of  his  observations  and  experi- 
CDoe: 

WORKERS    IN   IRON. 

"The  *  boilers'  and  their  *  helpers,'  some  of  them  stripped  to  the 
waist,  are  exposed  to  the  intense  heat  of  the  puddling  furnaces  as 
th^  stir  the  molten  metal.  Perspiring  from  every  pore,  they  will 
gulp  down  large  draughts  of  ice- water  or  step  outside  and  stand  for 
a  few  minutes  in  the  open  air  or  in  a  stiff  river  breeze.  As  they 
are  quitting  work,  preparatory  to  going  home,  they  are  accustomed 
to  bathe  their  arms  and  bodies  in  the  convenient  tanks  of  constantly- 
nmning  water.  Such  sudden  coolings  are,  of  course,  liable  to  cause 
oDDgestions,  which  may  be  followed  by  some  of  their  manifold  con- 
seqaences. 

"The  *  rollers'  and  *  hookers,'  from  the  nature  of  their  work,  are 
more  liable  to  strains,  of  muscles  as  well  as  joints.  Muscular  rheu- 
matism,  myalgia  (cramps  in  the  muscles)  and  thecitis  (inflammation 
of  the  sheaths  of  tendons)  are  not  infrequent  among  them.  Over- 
beating  and  sudden  cooling,  of  course,  lend  their  share  in  causing 
these  troubles. 

"The  nail-feeders,  sitting  for  hours  at  a  time  on  their  hard,  back- 
less stools,  become  more  or  less  stoop-shouldered,  and  many  of  them 
are  naturally  troubled  with  hemorrhoids.     *     *     ♦ 

"More  distinctive  and  more  formidable,  however,  than  all  the 
other  diseases  and  injuries  to  which  these  workers  in  iron  are  sub- 
jected is  the  so-called  *  nailers'  consumption,'  which,  in  technical  lau- 
raage,  might  be  termed  phthisis  fabrum  clavorum.  Accepting  the 
division  of  the  causation  of  phthisis  into  the  two  classes  of  general 
and  local,  nailers'  consumption  comes  under  the  latter.  It  is  the 
mechanical  or  irritative  form  of  this  dread  disease,  and  resembles 
anthracosis,  or  miners'  consumption;  millstone-makers'  consump- 
tion ;  cotton  consumption,  to  which  the  operatives  in  cotton-mills  are 
liable;  stone-masons'  consumption,  and  knife-grinders'  consumption. 
The  last  named  is  probably  identical  with  nailers'  consumption,  as  it 
is  due  to  the  irritation  set  up  by  particles  of  steel  and  stone-dust 
Ten  or  twelve  hours  a  day  the  nailer  and  nail-feeder  are  breathing  in 
an  atmosphere  laden  with  minute  particles  of  iron  and  steel.  The 
nailer  has  charge  of  three  or  four  machines,  and  much  of  his  time 
is  spent  in  the  grinding-room  sharpening   the  knives  of  the  nail 
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machiDes  on  large,  rapidly-revolving  sandstones^  the  dust  from  wbich 
iB  an  additional  source  of  irritation  to  his  air  passages  and  lungs. 
Tlie  feeder  is  not  exposed  to  this  dust  of  the  grindstones,  but  this 
danger  is  partially  balanced  by  his  sitting  constantly  on  his  stool  in  a 
crumped  position^  inspiring  the  metallic  dust.  The  great  bulk  of  the 
danger,  however,  falls  on  the  nailer,  and,  no  matter  how  broad-shoul- 
dered and  fiill-chestcd  he  may  be,  oor  how  robust  in  healthy  be  must 
succumb  sooner  or  later.  Besides  grinding  the  knives,  he  tlnds  it 
necessary  to  use,  three  or  four  times  a  day,  the  'patent  scra|>er'  for 
leveling  the  faw  of  the  stone,  which  l>ecomes  worn  in  grooves  and 
grows  smooth  and  glazed  on  the  surface  with  the  particles  of  steeL 
The  scraper  is  attached  to  the  frame,  and  a  white,  choking  clnud  of 
coarse  stone-dust  fills  the  air,  whtcb,  in  the  words  of  a  work  man ,  is 
'very  hard  on  the  liuigs/  In  order  to  obviate  the  danger  from 
grinding,  to  some  extent,  Eastern  nail- mi  Us  formerly  used,  as  a  rule, 
wet  stones,  but  this  method  is  too  slo\v  and  is  not  mneb  in  vogue  at 

E resent.  Two  of  the  mills  here— ^the  LaBelle  and  the  Benwof»d — 
ave  introduced  large  antl  powerful  fans  for  removing  the  dust. 
The  stones  are  encircleil  half-way  round  by  troughs,  which  lead  into  a 
larger  conduit^  through  which  i^  passing  a  strong  draught  from  the 
fan.  By  this  means,  at  hast,  half  of  the  refuse  is  removed.  It  is 
claimed  that  the  good  results  can  already  be  sc^en  in  the  improved 
looks  of  the  nailers  of  these  ttvo  mills,  and  that  they  lose  less  time 
from  work  on  account  of  sickneas. 

"Various  forms  of  inspirators  for  excluding  these  irritating  parti- 
cles have  lieeu  devised,  but  uo  one  of  them  has  ever  come  into  gen- 
eral use,  either  because  they  were  found  iaeffiuient  or  on  ae<.H>unt  of 
a  false  pride  among  these  men,  that  prevents  many  of  them  from 
using  such  things.  A  handkerchief  is  sometimes  worn  over  the  nose 
and  mouth,  a  sponge  is  tied  iu  front  of  the  face,  or  more  compli- 
cated apparatus  in  the  shape  of  inhalers  is  occasionally  used.  One  of 
the  simplest  and  most  ingenious  devices  of  this  kind,  which  is  used 
to  some  extent,  was  originated  by  a  very  intelligent  nailer,  a  few 
years  ago,  and  consists  of  a  large  artificial  mouslache,  which  affords 
considerable  protection  both  to  the  nose  and  mouth.  The  most  per- 
fect inspirator  is  a  small  frame  of  wire  gauze  fitted  to  the  nose. 
Inside  of  the  frame  is  a  bunch  of  cotton,  which  catches  all  the  finer 
particles  that  escape  the  outer  screen^  The  c*jtton  can  be  frequently 
changed,  which  is  an  advantage  over  ins|>irators  that  are  more 
costly  and  more  complicated,  fur  they  soon  become  foul  and  worth- 

IpfiH  W'         ^         ^ 

*'Dn  Edwards*  who  has  been  the  City  Health  Officer  during  the 
past  eight  years,  informs  me  that  the  death  reconi  during  this  jieriod 
shows  that  forty-three  nailers  and  four  feeders  have  died  in  that  time; 
forty  die^I  of  so-calletl  nailers'  consumption,  the  remaining  seven  from 
other  causes.  These,  of  course,  were  only  of  the  four  factories  within 
the  city  limits.     This  record  is  not  entirely  reliable  from  the  fact  that 
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often  the  physician  filling  out  the  death  certificate  neglects  to 
give  the  oceu nation  ;  but,  on  the  oUier  handj  the  occupation  *if  nailer 
and  nail  feeder  is  more  generally  ^^iven  than  any  others,  Tlie  aver- 
age age  of  these  forty  men  was  found  to  be  less  than  tlrirty-nine  years. 
By  a  rough  estimate,  made  from  the  above-mentioneil  reconf,  the 
Dumber  of  nailers  that  die  of  cousomption  is  about  eigljty  out  of 
every  one  hundred.  From  Lawson  on  Phthisis,  we  Itarn  that  the 
number  of  people  not  ex[K>sed  to  special  c^iuses,  who  die  of  consump- 
tion, is  about  fourteen  out  of  one  hundred;  the  hi^henr  average  he 
g:ives  is  among  thoi^e  exposed  to  the  inhalation  of  mineral  particles, 
seventeen  out  of  one  hundred.  Nieraeyer  gives  the  general  average 
of  fourteen  to  twenty  in  every  one  hiindral. 

**  Dr.  J.  E.  Reeves  tells  me  that  hec^reftiily  examined  one  hundred 
and  thirty -nix  nailers,  a  few  years  ago,  and  found  only  one  out  of  the 
whole  numl>er  whom  he  regarded  as  sound,  and  whom  he  would  liave 
recommended  to  a  life  insurance  company  as  a  good  risk.  In  all  of 
the  others  he  heard  lironchial  respimtion  and  discovered  other  signs 
of  consolidation  in  ditferent  degrees. 

"The  Ohio  Valley  Prote<nive  Union  and  at  least  one  of  the  old  line 
life  insurance  companies,  will  not  insure  nailers,  no  matter  what  would 
be  the  result  of  a  thorough  examination,  for  the  occupation  is  regarded 
as  too  hazardous, 

"There  can  be  no  doubt  that  an  important  factor  in  the  high  mor- 
tality of  nailers'  consumption  is  the  dissipation  t<3  which  many  of 
these  men  are  addicted*  They  make  big  wages  and  spend  money 
freely,  ♦  *  *  If  a  nailer,  who  is  free  from  an  fn  fieri  ted  tcrulincy 
to  phthisis,  and  has  no  natural  or  acquired  pretlrspoKition  to  therlisease, 
wears  a  good  inspirator  while  working,  and  takes  otlier  precautions  to 
gnard  against  the  dangers  of  his  trade,  at  the  same  time  living  tem- 
perately and  giving  intelligent  attention  to  Ins  hygienic  surroundings, 
De  contributes  a  material  share  toward  lengthening  the  short  average 
of  a  nailers  life*" 


WORKERS   IN   GLASS 


Are  liable  to  certain  diseases  and  injuries,  peculiar  to  their  work  and 
mrroundings.  In  many  factories  nukst  of  the  workmen  are  not  ex- 
posed very  long  at  a  stretch,  their  time  being  divided  into  *  turns  *  of 
five  hours  each,  an  industrious  workman  making  ten  or  eleven  turns 
in  a  week, 

"All  are  exposed,  more  or  less,  to  a  high  degree  of  heat,  but  this 
bis  been  much  modifetl  in  late  years  by  improvements  iu  ventilation* 
A  strong  draught  of  air  is  driven  by  fans  through  large  pipe^  which 
run  to  diflTerent  parts  of  the  factory  ami  around  the  furnatx^.     These 

G'peB  have  vent  holes  at  short  intervals  which  allow  the  cool  air  to 
ow  on  the  workmen  near  the  furnaces,  or  from  which  rubber  hose 
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ooaducts  it  to  the  presses  for  cooling  the  moulds.  The  'finishers' 
are  generally  exposed  to  the  heat  of  the  n>nm  on  the  one  hand,  or  the 
cool  air  from  a  door  or  window  near  which  they  sit,  oo  the  other. 
The  *  snappers'  are  exposed  to  the  intense  heat  of  the  'glory  holes' 
at  which  they  stand  to  melt  the  ware. 

"The  workmen  who  are  more  subject  to  burns,  which  are  seldom 
of  a  serious  character,  are  the  *  gatherers/  who  roll  op  lumps  of  the 
molten  glass  out  of  the  pots  and  drop  it  into  the  moulds  to  be  presseil. 
The  *  carrying  in  boys/  running  to  and  fro,  sometimes  get  serious 
burns  by  coming  iu  contact  with  the  hot  glass.  Probably  as  many  of 
thesse  accidents  happen  from  'sky-larking-  as  from  attending  strictly 
to  work. 

''The  materials  used  in  the  manufacture  of  glass  are  sand,  soda  and 
lime,  to  which  smaller  quantities  of  arsenic  and  mau^auese  are  addinL 
The 'mixers'  generally  protect  their  nose  and  mouth  with  handker- 
chiefs. They  are  subject  to  fits  of  ct>ughing  and  sneezing,  and  to  more 
or  less  nasal  catarrh,  from  the  irritation  of  this  mineral  dust.  The 
sensitive  mucous  membrane  of  the  eyea  also  Huffers  from  the  same 
cause,  and  conjunctivitis  is  not  uncommon  with  the  mixers.  Chronic 
lead  poisoning,  with  its  train  of  well-knovi^n  syniptoms,  often  occurs 
among  mixers,  where  flint  glass  is  majde,  in  which  lead  is  used. 

"The  'packers^  use  fine  oat  straw  and  prairie  gra^s  in  packing  the 
glass  in  boxes,  barrels  and  crates  for  shipment.  They  are  exposed  to 
the  dust  and  chaff  from  this  material,  which  is  very  irritating  and 
sets  up  nasal  catarrh, 

"  The  '  washers/  women  and  girls  employed  iu  washing  the  ware, 
have  their  liands  constantly  iu  water,  and  often  get  their  feet  wet. 
Many  of  them,  consequently,  suffer  from  rheumatism, 

**  The  *  mould-makers'  work  in  cast-iron.  They  cut  the  metal  with 
chisels,  and  often  get  chips  in  their  eyes.  A  young  mould-maker 
came  to  me  recently  with  a  speck  of  metal  imbedded  in  the  cornea. 
Although  he  had  not  been  working  at  the  trade  very  long  I  discov- 
ered several  scars  on  the  cornea  from  former  injuries.  I  induced  him 
to  guard  against  such  danger  in  the  future  by  wearing  a  pair  of  wire- 
gauze  eye  protectors  with  fronts  of  plane  glass. 

"  Emphysema  and  hypertrophy  of  the  heart  are  frequently  found 
among  glass  blowers,  from  the  over  distension  of  the  lungs  caused  by 
long  and  hard  blowing.  But  not  so  much  of  this  is  done  now  as 
formerly,  and  only  in  the  manufacture  of  window  glass  and  hollow 
ware. 

''  Gls^s  making  proper  seems  to  be  a  healthful  occupation^  and  glass 
makers  who  live  temperately  and  take  good  care  of  themselves  enjoy 
ordinary  good  health  and  fill  out  the  full  average  of  years." 

The  remedy  for  such  of  these  evils  as  can  be  corrected  is  to  be 
sought  by  (a)  informing  both  employers  and  workman  as  to  the  real 
riflkfl  and  remedies,  therefore,  (6)  by  having  competent  inspectors  and 
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(e)  by  pasaiDg  such  laws  as  to  buildings  as  shall  secure  the  best  sani- 
tary conditions.  Science  and  experience  have  shown  what  wonderful 
improvements  can  be  made.  Heating  aod  ventilation  can  be  regu- 
lated without  draught.  Dust  can  be  to  a  great  extent  removed. 
PLices  for  washing  and  eating  can  be  provided.  Foul  particles  can 
^be  pttBsed  through  fire,  and  so  in  many  ways  the  welfare  of  the  worker 
be  promoted.  Take  as  an  instance,  cases  in  which  it  is  desirable  to 
get  rid  of  dust  or  any  particles  unfit  for  breathing.  The  object  then 
is  to  prevent  the  diffusion  of  such  materials  through  the  atmosphere 
of  the  room  or  building. 

"  In  these  cases  it  becomes  necessary  to  construct  tubes  with 
openings  near  the  source  of  pollution,  and  eonoectHl  at  the  other, 
or  exit  end  with  a  fan,  which,  when  working,  produces  a  powerful 
exhaust,  and  carries  away  the  polluting  matter  as  fast  as  it  is  pro- 

tdiioed.  This  arrangement  may  be,  and  is,  applied  with  perfect  suc- 
tew  to  remove  dust,  heat»  steam  and  fumes  of  various  kinds.  The 
tabes  may  be  carried  overhead,  underneath,  or  level  with  the  sources 
of  pollution,  and  the  impuritie^s  carried  away  may  be  dealt  with  in  a 

iebamber,  so  as  to  retain  them  and  allow  the  air  to  escape  pure.     A 

[good  type  of  this  arrangement  him  been  largely  carried  out  for  the 
prevention  of  what  is  called  *  woolsorlcrs'  disease.'     The  men  who 

'  flort  the  wool  work  at  rontinuous  tables,  which  usually  are  fixed  along 
the  sides  of  large  rooms,  close  to  the  walls,  and  at  which  each  sorter 
works  opposite  a  window,  on  account  of  the  light  In  sorting  the 
wool|  the  sorter  takes  a  portion  from  a  heap  placed  on  the  table  near 
him,  and  shakes  it  to  loosen  and  oj)eu  it  out,  so  that  he  may  judge  of 
the  quality,  color,  «K:c. ;  and  it  is  at  tliis  point  that  the  grrate^^t  danger 
of  inftK-tion  occurs,  as  the  shaking  sets  tree  the  dust,  short  fibres  and 
other  light  matters,  amongst  which  may  be  the  bacillus,  or  germ  of 
mfeetion.  To  pi'event  or,  at  any  rate,  lessen  the  risk  of  infection, 
there  is  made  opposite  each  sorter  an  opening  in  the  table,  to  which 
ifi  fi.xed  &  short  downcast  tube,  which  is  connected  to  a  larger  hori- 
Z'tntal  tul:)€  beneath  the  table,  at  the  extremity  of  which  is  working  a 
fun  that  pnxiuces  a  powerful  exhaust  current  in  the  system  of  tubes, 
ancl  carries  away  the  dust  produced  by  the  sorters  shaking  the  w(k>I, 
which  they  do  over  the  ojjen  ends  of  the  small  tubes. 

•*ln  opening  the  bales  of  wool,  also,  a  similar  arrangement  is  used, 
bat  on  a  much  larger  scale,  as  the  quantity  to  be  dealt  with  is  very 
much  greater.  In  both  cases  there  are  wire  gratings  above  the  tables 
to  kee[j  the  wool  out  of  the  tubes  and  allow  the  solid,  but  not  floating, 
matters  to  fall  on  the  table  for  collection.  This  dust  is  most  sutress- 
fully  dealt  with  by  being  blown  into  a  settling  chamber,  in  whirh  a 
series  of  eteam-jets  meet  and  damp  it,  so  that  it  is  deposited,  and  can 
be  collected  and  burnt  periodically. 
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"I  may  mention,  amongst  other  applications  of  this  system,  the 
removal  of  dust  from  silk-dreasiog  machinery,  in  which  the  main  air- 
ducts  are  carried  overhead,  with  small  vertical  dependent  tubes,  ter- 
minating in  hoods,  which  cover  the  area  of  dust-prod octi on,  confining 
it  and  facilitating  its  reraovaK 

**The  fine  dust  produced  by  dry  grinding  processes,  in  which  metal 
is  ground  against  rapidly  revolving  iVmcs  of  emery  or  Btone,  is  alsa 
remove*!  Uy  a  similar  arrangement,  in  wiiich  the  main  tubes  are  about 
level  with  tlie  grindstones,  and  have  openings  opposite  each  stone,  io 
such  positions  as  to  eati'h  the  dust  as  it  is  driven  off  and  carry  it  away 
at  once. 

**  It  will  occur  to  any  one  aecjuainted  with  work  in  fiictories  that 
this  system  of  extraction  along  tubes  may  be  applied  with  great 
advantage  in  many  cases." 

The  great  difficulty  at  present  is  that  both  workman  and  their  em- 
ployers are  careless,  or  changes  are  made  according  to  the  notions  or 
suggestions  of  those  who  have  no  accurate  knowledge  as  to  the  best 
methods. 

The  inquiry  into  offensive  trades,  and  the  remedies  as  presented  by 
Dr,  Ballard  in  the  report  of  the  Ixjcal  Government  Board  of  Great 
Britain,  is  an  illustration  of  what  can  be  done  in  a  single  direction. 
If  only  the  certain  knowledge  now  had  as  to  the  mode  of  securing 
the  most  healthful  conditions  for  work  could  l:>e  applied,  it  would 
greatly  add  to  the  success  of  most  industrie^«i,  and  add  days  and  years 
of  working  capacity  to  thousands  of  workmen,  Where  men  or  women 
or  children  arc  assembled  for  any  industrial  occupation,  it  is  their 
right  and  the  right  of  the  State  that  they  should  not  be  subjectetl  to^ 
any  avoidable  causes  of  ill-health*  We  have  directed  the  attention 
of  our  citizens  into  this  subject  in  former  reports,  W^e  this  year  add 
a  few  inquiries  which  have  been  conducted  by  competent  observers^ 
W^e  hope,  from  time  to  time,  to  examine  into  most  of  the  prominent 
in-door  industries  of  this  State,  and  to  report  upon  the  same. 


DISEASES  OF  HATTERS. 

It  18  my  purpose  in  presenting  this  paj>er  for  your  consideration,  to 
have  you  go  with  me  in  imagination  to  the  various  departments  of  a 
hat-shop  and  make  some  observations  concerning,  (1)  the  various 
prooeaes  of  manufacture  and  their  attendant  dangers ;  (2)  the  hygienic- 
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conditio!)  of  the  rooms  in  which  the  operators  work ;  (3)  the  physical 
oondttion  of  the  employes.  Having  done  this,  and  considered  static- 
Im»,  so  far  as  I  have  been  able  to  furnish  them^  we  will  be  in  a 
poeitioD  to  draw  some  satisfactory  conclusions  regarding  the  diseases 
to  which  the  hatters  are  especially  prone. 

Let  ua  begin  with  the  "Forming  Mill"  and  study  the  various 
prooeseeB  there  carried  on.  The  first  room  we  enter  is  the  *' mixing 
and  blowing  room."  In  this  department  the  fur,  which  consists  of 
long  and  short  fibres  taken  from  different  kinds  of  fur- bearing  animals, 
is  run  through  *' picking"  or  ''mixing"  machines  and  thus  made  of 
uniform  quality.  The  next  process  is  to  run  this  mixed  fur  through 
a  blowing  machine,  which  consists  of  five  to  nine  consecutive  pickers, 
which  separate  the  pelts,  'Mags/'  and  hair  from  the  fur,  the  dust 
escaping  through  the  wire  screen  placed  abr^ve  the  revolving  pickers. 
It  should  be  stated  here,  that  the  dust  just  referred  to  escapes  into  the 
room  and  pervades  the  air  which  the  men  inhale.  This  blown  fur  is 
next  sent  to  a  room  below,  called  the  **  forming"  room,  where  it  is 
weighed  by  girls  (sometimes  by  boys)  in  the  prescribed  quantities  for 
adoaen  hats,  and  then  placed  in  boxes.  It  is  next  put  upon  a  Gill 
forroiog  machine  where  the  fur  is  placed  by  a  girl  called  a  "  feeder" 
upon  a  revolving  apron,  and  run  through  rotating  pickers  which 
disintegrate  the  fibres,  and  throw  them  into  the  chamber  in  which  the 
revolv^ing  perforated  copper  cone  is  placed,  and  upon  which  the  fur 
fibres  are  formed  into  the  hat-body.  When  the  batch  of  fur  has  all 
been  drawn  upon  the  cone  by  the  exhaust  fan  beneath  it,  the  **coner8" 
cover  it  with  cloths,  thus  holding  the  compressed  "bat"  upon  the 
cone;  over  these  a  tin  cover  is  now  placed,  then  the  cone,  dry  bat, 
cloths  and  covers  are  all  removed  and  placed  upon  a  rack  suspended 
over  a  tub  of  hot  water,  and  into  which  they  are  all  immersed.  They 
are  then  withdrawn  and  placed  upon  the  bench,  the  tin  cover  and  wet 
doth  removed,  and  the  cone  upon  which  the  wet  bat  remains  is  turned 
upside  down,  and  the  bat  slipped  off  and  placeti  upon  the  bench,  mejin- 
while  another  cone  has  been  placed  witbin  the  chamber,  and  when  the 
"  bat"  is  formed,  the  ojwration  of  covering,  etc.,  is  repeated.  The  men 
who  work  at  this  branth  of  the  trade,  the  "coners^^  and  "wetters,*' 
slaod  on  wet  floors,  many  of  them  wearing  no  shoes  or  stockings,  and 
those  who  do,  have  their  leet  wet  most  of  the  time*  They  also  have 
tbdr  arras  bared  to  the  elbows.  The  wet  bate  are  placed  in  cloths, 
ttad  the  water  squeezed  out.     They  are  then  taken  to  the  hardener'a 
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beech  wher^  they  are  spread  out  in  batches  of  a  dozen,  and  are  rolled 

back  and  forth  to  harden  them  or  partially  felt  them.  They  are  then 
folded  up,  put  iuto  bales  and  sent  to  whomsoever  they  may  be  con- 
signed. 

We  must  now  consider,  briefly,  the  hygienic  condition  of  this  depart- 
ment. The  mixing-room  is,  as  a  rule,  large,  well-lighted,  comfortably 
heated  and  sometimes  furnished  with  veotilaton*  for  the  escape  of  foul 
air.  There  is,  however,  no  apparatus  provided  for  the  removal  of  the 
fine  particles  of  fur  which  actually  make  the  room  look  cloudy.  The 
proprietor,  when  (juestioned  about  the  effect  this  fur  might  have  upon 
the  lungs,  said  :  **  It  is  not  expectorated  by  the  men,  and  does  not  irri- 
tate the  throat  or  lungs."  His  statement  was  verified  by  the  testimony 
of  the  men  at  work.  In  another  mill,  however,  I  found  that  the 
operatives  (doing  similar  work)  were  somewhat  affected  by  this  fine 
fur.  They  complained  of  dryness  of  the  nostrils  and  throat,  some- 
times positive  soreness.  Several  years  ago,  before  ventilators  were  put 
into  Mr.  Gill's  mill,  he  discovered  that  the  blowiog-room  bands  were 
affected  with  shakes.  As  soon  as  this  state  of  affairs  was  known  to 
exist,  he  promptly  had  ample  ventilators  furnished,  and  soon  succeeded 
in  restoring  those  already  diseased  to  health,  and  prevented  others  being 
similarly  poisoned.  These  ventilators,  it  should  be  understood,  do  not 
offer  a  means  of  escape  for  the  fur  fibres  which  perv^ade  the  air  of  the 
apartment,  they  are  intended  sinipiy  for  the  removal  of  the  impure  air. 
There  should,  however,  be  some  suitable  ajjparatus  devised  by  means 
of  which  most  of  the  fur  dust  could  be  removed  from  the  room,  for  it 
seems  apparent  that  air  literally  filled  with  dust  of  any  kind,  is  not 
the  best  air  for  entrance  into  the  lungs,  throat  or  nostrils,  1  am  told 
that  in  England  the  men  who  work  in  any  room  where  there  is  dust 
in  the  air,  wear  small  pieces  of  cloth  over  the  nose  to  prevent  the  dust 
gaining  entrance.  These  (mixing)  rooms,  because  of  being  on  the  top 
floor  and  provided  with  many  windows,  may  be,  and  as  a  matter  of 
fact,  usually  are,  freely  supplial  with  fresh  air  during  the  warmer 
months  of  the  year,  aud  even  during  the  winter  months  the  air  finds 
its  way  through  the  crevices  of  the  closed  windows  as  well  as  through 
those  which  are  occasionally  0|jeued,  so  that  so  far  as  mere  quantity  is 
■oonoerned,  there  need  be  no  fault  found,  but  as  to  quality,  much  may 
be  said  in  criticism.  These  rooms  are  dry,  so  that  there  is  no  risk 
incurred  from  dampness*  We  next  consider  the  physical  condition  of 
the  men  in  this  department.  Let  us  hear  their  own  testimony,  which 
is  a  follows : 
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No.  1.  Aged  20 ;  baa  been  engaged  in  the  business  2  months;  feels 
perfectly  well.  In  this,  as  ia  other  instances,  the  time  of  active  duty 
was  80  short  that  no  conchision  could  be  arrived  at  as  regards  the  effect 
of  the  employment  upon  the  health  of  the  individual. 

No.  2,  Aged  37 ;  has  been  5  years  in  the  business ;  does  not  com- 
plaio  of  any  form  of  illness  ;  uses  beer  and  tobacco. 

No.  3.  Aged  60 ;  has  been  14  years  in  the  business ;  has  never  had 
"  hatters'  shakes,"  but  has  catarrh,  cough  and  more  or  less  headache ; 
mm  i^eer  but  oo  tobacco. 

No*  4.  Aged  58 ;  1 1  years  in  the  business ;  had  the  '^  shakes  "  sev- 
eral years  ago ;  also  has  catarrh,  although  it  has  been  worse  than  it 
iu>w  18 ;  has  slight  rheumatism. 

No.  6.  Aged  16;  9  months  in  the  business;  welL 

No.  6.  Aged  28 ;  6  years,  7  months  in  ttie  business ;  never  had 
the  *'  shaken ;  '^  has  never  had  catarrh ;  uses  beer. 

No.  7.  Aged  21 ;  1  year,  4  months  In  the  business;  no  ** shakes;*' 
has  slight  catarrh  aud  dyspepsia,  and  says  bis  general  health  is  not 
good. 

No,  8,  Aged  20;  6  years  in  business;  never  had  " shakes ;  "  feels 
perfectly  well ;  uses  beer  aud  tobacco, 

Now  9.  Aged  25 ;  1  year  in  the  business ;  well ;  uses  beer  and 
lobicoo. 

No.  10.  Aged  21 ;  4  years  in  business;  never  had  the  "shakes;" 
u  <{uite  well ;  uses  beer  and  tobacco. 

No.  II.  Aged  22 ;  2  years  in  the  business ;  has  not  had  the  '^shakes'' 
but  hm  the  catarrh  (pharyngeal). 

No.  12.  Aged  50 ;  7  years  in  the  business ;  never  had  the  "shakes ; " 
Iiaa  occasional  rheumatism  ;  uses  beer  and  tobacco. 

No.  13.  Agetl  35 ;  4  years  in  the  business  ;  never  had  the  "shakes; " 
has  slight  cough  and  pain  in  his  legs ;  uj^es  beer  and  tobacco. 

No.  14,  Aged  28;  8  years  in  business;  never  had  the  "shakes;" 
has  bad  rheumatism. 

No.  15.  Aged  15;  4  months  in  the  business;  says  the  fur  "stops 
op"  his  nose  aud  makes  it  dry ;  otherwise  he  is  not  affected. 

No.  16.  Aged  16;  1  month  in  the  business;  the  fur  enters  his 
lostrils  and  causes  him  some  distress. 

No,  17.  Aged  15;  6  weeks  in  the  business;  the  fur  which  enters 
18  nose  causes  him  to  pick  his  nose  a  good  deal  ;  this  leads  to  consid- 

ble  irritation  of  the  mucous  membrane. 
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No.  18.  Aged  15;  2  weeks  in  the  business;  complaiDs  of  sore  noae. 
No*  19.  Aged  13;  1  year  in  the  business;  has  sore  throat  and  nose. 

It  will  be  observed  that  these  boys  eomplain  of  sore  nose  ranch 
more  frequently  than  the  men.  Perhaps  they  are  not  as  careful  ta 
avoid  inhaling  the  dust  as  the  older  oj^eratives,  and  it  may  be  that  the 
short  stature  of  the  boys  has  somewhat  to  do  with  it,  their  mouth  and 
nostrils  coming  much  closer  to  the  fur,  as  they  feed  it  to  the  machines, 
than  is  the  case  with  the  men.  In  another  shop,  I  was  told  by  a  man 
who  had  worked  at  this  business  eleven  years  that  he  regarded  the 
handling  of  the  dry  fur  in  the  mixing- room  as  far  more  dangerous 
than  the  work  done  by  the  "coners^'  or  "wetters/*  because  in  the  dry 
state  the  fur  fibres  are  more  readily  inhaled,  and  onoe  introduced  into 
the  nose,  throat  or  lungs  they  are  very  apt  to  cause  trouble,  either 
irritation  of  the  mucous  membrane  or  mercurial  poisoning,  the  latter 
being  possible  because  of  the  nitrate  of  mercury  which  the  fibres  con- 
tain in  appreciable  quantity.  My  informant  has  had  mercurial  sore 
mouth,  very  bad  catarrh,  rheumatism ^  loss  of  appetite  and  impairment 
of  memory.  I  also  learned  that  the  men  who  worked  in  this  particular 
mill  suffered  more  from  catarrhal  affections  than  was  the  case  in  some 
of  the  other  mills  visited,  as  will  be  seen  by  the  record,  viz,: 

No.  20.  Aged  37;  20  years  in  the  busitiesj^;  is  now  absent  from  the 
mill  to  be  treated  for  salivation  ;  has  bronchitis. 

No,  21.  Aged  15;  I  year  in  the  business;  has  nasal  catarrh. 

No.  22.  Aged  27;  4  months  in  the  business;  has  nasal  catarrh. 

No.  23.  Aged  18;  2  months  in  the  business;  has  slight  catarrh. 

No.  24.  Aged  22;  1  year  in  the  busioess;  has  pharyngeal  catarrh. 

No.  25.  Aged  32;  11  years  lo  the  business;  sore  mouth,  catarrh,, 
rheumatism  and  impairment  of  memory. 

No*  26.  Aged  21;  7  years  in  the  business;  has  the  "shakes," 

No*  27.  Aged  21 ;  1  year  in  the  business;  has  nasal  catarrh. 

No.  28.  Aged  35;  1  year,  6  months  in  the  business;  well. 

No.  29.  Aged  20;  2  months  in  the  business;  well. 

No.  30.  Aged  18;  6  months  in  the  business;  has  the  catarrh. 

No  31.  Aged  18;  1  year,  6  months  in  the  business;  says  the  dust 
irritates  his  nose. 

No.  32.  Aged  18;  4  years  in  the  business;  has  catarrh;  usea 
tobacco. 
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No.  33.  Aged  17;  8  months  in  the  business;  has  slight  catarrh; 
uses  tobacco. 

No.  34.  Aged  19;  1  year  in  the  business;  has  sore  nose  occasionally. 
No.  36.  Aged  18;  1  month  in  the  business. 

We  learn  from  these  statements  that  of  35  employes,  16  have  had 
catarrh;  4  have  had  irritation  of  the  nasal  mucous  membrane;  3  have 
had  rheumatism;  2  have  had  the  "shakes;"  2  have  been  salivated;  1 
has  had  bronchitis;  1  has  had  cough;  1  has  had  dyspepsia;  5  state 
that  their  health  has  not  been  affected  by  their  occupation. 

I  have  been  told  that  many  more  operatives  would  be  affected  with 
"shakes/*  "salivation"  and  respiratory  difficulties  if  the  time  of  service 
were  longer  than  it  usually  is.  In  one  of  the  mixing-rooms  I  visited 
there  was  a  "self-feeder/'  an  improvement  upon  the  mixing  machine 
in  general  use.  It  will,  if  it  should  substitute  its  predecessor,  cancel 
the  great  danger  to  health  in  this  department,  namely,  that  constant 
exposure  of  the  respiratory  apparatus  to  the  fine  fur  as  it  now  pervades 
the  air.  It  will  do  this  because  there  need  be  no  boy  or  man  constantly 
near  it,  in  order  to  supply  it  with  fur.  One  of  the  men  in  this  room 
told  me  that  if  they  had,  instead  of  the  present  style  of  "mixing 
machines,"  these  self-feeders,  two  boys  only  would  be  required  where 
seven  or  eight  are  now  employed. 

The  next  room  to  be  hygienically  considered,  is  the  "  forming-room." 
Now,  I  venture  to  assert,  that  if  you  were  to  draw  your  conclusions 
as  to  the  probable  effect  of  the  various  kinds  of  exposure  upon  the 
health  of  the  men  who  work  in  this  room,  from  what  you  see  as  you 
first  enter  the  apartment,  you  would  say  with  emphasis,  men  can  not 
long  endure  such  treatment  of  themselves  without  having  their  health 
impaired.  I  think  you  would  say  this,  because  as  you  look  along  the 
line  of  "coners/*  you  observe  the  fact  that  many  of  the  men  (in  some 
shops)  stand  upon  wet  floors  without  any  protection  for  their  feet, 
their  trousers  being  rolled  up  to  the  knee.  The  next  thing  you  note 
is  the  long  line  of  hot-water  tanks,  into  which  the  men  plunge  (by 
means  of  a  rack)  the  cones  after  they  are  removed  from  the  "cone 
chambers."  In  performing  this  operation  the  water  is  splashed  to 
some  extent  upon  the  operators,  who  with  bared  arms  are  constantly 
transferring  tlie  cones  from  the  chamber  to  the  bath,  and  vice  versa^ 
in  this  manner  keeping  their  trousers  wet  so  long  as  the  work  con- 
tinues.    You  also  observe  that  the  temperature  of  the  room  is  suffi- 
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tciently  high  to  induce  free  p^rapiration  when  the  men  are  at  work. 
As  you  look  to  the  left  of  these  men  you  see  the  hardeners,  who  first 
place  t]ie  hat  bodies  upon  their  bare  arms,  thus  exposing  themselves 
to  mercurial  poisoning,  and  then  roll  them  back  and  forth  to  secure  a 
sufficient  degree  of  hardening.  Walk  to  the  other  side  of  the  room 
-and  you  see  what  you  regard  as  new  dangers.  The  *'  feeders "  and 
"weighers/*  particularly  the  latter,  are  surrounded  with  fine  fur, 
which  it  seems  must  enter  the  lungs.  On  thia  side  of  the  room,  how- 
ever, the  floor  is  quite  dry.  When  you  look  for  the  ventilators,  yoo 
see  nothing  but  the  windows,  and  you  involuntarily  say,  here  are  the 
conditions  favorable  to  the  development  of  diseases  of  the  respiratory 
organs  and  rheumatism.  And  when  we  question  the  men  we  do  not 
^Iter  our  opinion.  We  interrogate  them  in  order,  with  the  following 
retjult,  viz,  (beginning  with  the  **  conera*')  : 

No.  1,  Aged  49;  18  years  in  the  business;  has  had  the  "shakes;** 
hm  pharyngeal  catarrh ;  has  also  had  rheumatii^m ;  n^es  beer  and 
tobacco. 

No.  2.  Aged  50;  8  years  in  the  business;  hs^  not  had  the  ''shakes," 
but  is  troubled  somewhat  with  the  catarrh  (uasal). 

No.  3,  Aged  45 ;  21  years  in  the  business ;  never  had  the  "  shakes  '* 
and  feels  perfectly  well ;  uses  beer  and  tobacco. 

No.  4,  Aged  43 ;  7  years  in  the  business ;  has  catarrh,  but  says  it 
began  to  trouble  him  before  he  became  a  "  coner,"  and  his  work  makes 
it  110  worse;  has  hatl  rheumatism  ;  uses  beer  and  tobacco. 

No,  6.  Asjcd  37  ;  G  years  in  the  business  ;  never  had  the  "  shakes  ;" 
is  quite  well ;  uses  beer  and  tobaccr*. 

No.  6.  Aged  19;  H  months  in  the  business;  well;  uses  beer  and 
tobaccjo* 

No.  7.  Aged  24  ;  5  yeai's  in  the  business ;  never  had  the  "  shakes ;  '* 
health  good  ;  uses  beer  and  tobacco. 

No.  8,  Aged  35  ;  3  years  in  the  business ;  never  had  the  "  shakes ;  " 
does  not  feel  as  well  as  when  he  is  in  the  open  air;  uses  beer  and 
tobacco. 

No,  9,  Aged  39;  3  months  in  the  business;  well  ;  uses  tobacco. 

No,  10.  Aged  46;  15  years  in  the  l>u«ine8s;  has  the  **' shakes ; " 
uses  beer  and  tobacco. 

No,  1  K  A  ge^l  30 ;  20  years  in  the  business ;  never  had  the  **  shakes ;  '* 
has  rheumatism  (xsc^sionally  ;  uses  beer  and  tobac(>o. 
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No.  12.  Aged  22;  4  years  in  the  business ;  never  had  the'' shakes ;'' 
has  slight  catarrh,  and  has  had  rheumatism  ;  uses  beer  and  tobacco. 

No.  13.  Aged  31 ;  2  years  in  the  business ;  never  had  the  ''shakes; '' 
health  good ;  uses  beer  and  tobacco. 

No.  14.  Aged  34;  9  months  in  the  business;  well;  uses  beer  and 
tobacco. 

No.  16.  Aged  20 ;  6  years  in  the  business ;  never  had  the  "shakes; ''^ 
feels  perfectly  well ;  uses  beer  and  tobacco. 

No.  16.  Aged  43;  18  years  in  the  business;  has  never  had  the 
"shakes"  or  any  other  malady;  uses  beer  and  tobacco. 

No.  17.  Aged  45 ;  2  years  in  the  business ;  never  had  the  "  shakes ; " 
has  rheumatism ;  uses  beer  and  tobacco. 

No.  18.  Aged  39;  1  year,  6  months  in  the  business;  no  "shakes;" 
has  neuralgia  in  face,  due,  he  thinks,  to  wet  feet ;  uses  beer  and  tobacco. 

No.  19.  Aged  43;  2  years  in  the  business;  no  "shakes;"  feels 
qoite  well ;  uses  beer  and  tobacco. 

No.  20.  Aged  25;  2  years  in  the  business ;  never  had  the  "shakes;" 
has  slight  catarrh,  also  rheumatism ;  uses  beer  and  tobacco. 

No.  21 .  Aged  45 ;  5  years  in  the  business ;  never  had  the  "  shakes ; " 
health  good ;  uses  beer  and  tobacco. 

As  the  "  wetters  "  work  with  the  "  coners,"  it  will  be  proper  to  clas- 
sify them  together,  it  will  therefore  be  understood  that  the  remainder 
of  the  list  will  refer  only  to  the  former  class  of  workmen. 

No.  22.  Aged  37  ;  8  weeks  in  the  business ;  is  perfectly  well ;  uses 
beer  and  tobacco. 

No.  23.  Aged  35 ;  2  years  in  the  business;  never  had  the  "shakes;" 
feels  quite  well ;  uses  beer  and  tobacco. 

No.  24.  Aged  18 ;  2  weeks  in  the  business;  well ;  uses  beer  add 
tobacco. 

No.  25.  Aged  28 ;  8  weeks  in  the  business ;  perfectly  well ;  uses 
beer  and  tobacco. 

No.  26.  Aged  32;  2  years  in  the  business;  never  had  the  "shakes;*^ 
uses  beer  and  tobacco. 

No.  27.  Aged  26 ;  15  years  in  the  business ;  has  "  shakes,"  catarrh 
and  dyspepsia ;  uses  beer  and  tobacco. 

No.  28.  Aged  53;  7  years  in  the  business;  never  had  the  "shakes;"' 
has  rheumatism ;  uses  beer  and  tobacco. 
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No.  29,  Aged  41  ;  14  years  in  the  business;  well ;  uses  beer  and 
tobacco. 

No.  30.  Aged  42j  16  years  in  thebusmess;  never  had  the"shakes;" 
has  rheumatism  occasionally;  uses  tobacco. 

No.  31.  Aged  30;  15  years  in  the  business j  well;  uses  beer  and 
tobaoco. 

No.  32.  Aged  28 ;  8  years  in  the  business;  has  the  '^shakes"  and 
nasal  catarrh  ;  uses  beer  and  tobacco. 

No.  33.  A  ged  37 ;  15  years  in  the  business ;  never  had  the  ** shakes ;  '* 
has  nasal  catarrh ;  uses  beer  auJ  tobacco* 

No.  34.  Agetl  27 ;  3  years  in  the  business;  never  had  the  "shakes;'* 
has  catarrh  and  (1yf^[)e[>sla ;  uses  beer  and  tobacco. 

No*  35.  Aged  42 ;  25  years  in  the  business;  never  bad  the  *^ shakes;'^ 
has  dilated  veins  in  forearm,  also  rheumatismi  which  he  attributes  to 
standing  on  a  damp  flour ;  uses  lieer  and  tobacco. 

No,  36.  Aged  50;  20  years  in  the  busine-^s;  never  had  the  ** shakes," 
but  has  the  catari'h  and  rheumatism ;  use^  beer  and  tobacco. 

No.  37.  Aged  54 ;  30  years  in  the  business ;  never  had  the  "shakes ; " 
feels  well ;  smokes,  but  uies  no  l>eer. 

No.  38.  Ageil  24;  G  years  in  the  business;  has  not  had  the 
''shakes,"  But  has  had  the  rheumatism  ;  u^ea  beer  and  tobacco. 

No,  30.  Age<.l  29;  12  years  in  tlie  bui^iness;  has  not  had  the 
"shakan,"  but  has  the  asthma;  uses  beer  and  tobacco. 

No,  40.  Aged  36 ;  17  years  in  the  business;  never  had  the  ** shakes/' 
but  has  had  mercurial  sore  mouth. 

No.  41,  Aged  28;  8  years  in  the  business;  well. 

No,  42.  Agel  25;  2  years  in  the  business;  never  had  the  '* shakes/' 
but  has  bronehitis  and  rheumatism. 

No,  43,  Aged  30;  5  years  in  the  business;  never  had  the  "shakes;" 
uses  beer  and  tobacco. 

No.  44,  Aged  42 ;  9  mouths  in  the  business ;  well ;  uses  beer  and 
tobacco. 

No.  45.  Aged  40;  3  years  in  the  business;  never  had  the  "shakes; " 
uses  beer  and  tobacco. 

No.  46.  Aged  20;  3  years  in  the  business;  never  had  the  "shakes;" 
uses  beer  and  tobacco. 

No.  47.  Aged  35 ;  16  years  in  the  busings ;  u^es  beer  and  tobaooo. 

No.  48.  Aged  33 ;  12  years  in  the  business;  never  had  the  '* shakes;" 
has  the  catarrh  and  rheumatism. 
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No.  49.  Aged  30;  1  year  in  the  business;  has  the  ^'shakes'' 
slightly ;  uses  beer  and  tobacco. 

No.  50.  Aged  19;  6  years  in  the  business;  well;  never  had  the 
^^  shakes ; "  uses  beer  and  tobacco. 

No.  51.  Aged  38;  12  years  in  the  business;  has  the  ^^ shakes/' 
•catarrh  and  rheumatism ;  uses  beer  and  tobacco. 

In  review  we  discover  that  of  51  cases,  11  have  catarrh ;  8  have 
rheumatism  at  present  time,  1  has  had  it ;  5  have  the  *'  shakes/'  1  has 
had  them ;  1  has  asthma ;  1  has  had  mercurial  sore  mouth ;  1  has 
had  bronchitis;  46  use  stimulants  and  tobacco;  45  have  escaped 
having  the  shakes. 

We  might,  perhaps,  expect  to  find  more  disease  than  is  here  shown 
to  exist,  for  certainly  the  various  kinds  of  exposure  would  justify  such 
a  belief;  but  might  not  the  cases  of  rheumatism  and  catarrh  be  reduced 
in  number  if  proper  attention  were  paid  to  the  protection  of  the  feet 
and  body  during  working  hours  ?  Some  of  the  men  told  me  that 
notwithstanding  the  water  was  hot,  which  is  spilled  upon  the  floor  from 
the  tanks,  they  often  experience  pain  of  a  rheumatic  character,  after 
they  have  stood  several  days  or  weeks  upon  the  floor  which  is 
dampened  by  it.  The  "  hardeners  "  work  at  benches  placed  quite  near 
the  "  coners  "  but  they  are  not  exposed  to  so  much  dampness.  They 
are  most  liable  to  mercurial  poisoning,  because  of  repeatedly  placing 
the  hat  bodies,  which  contain  nitrate  of  mercury,  upon  their  bare  arms. 
Their  testimony  is  as  follows : 

No.  1.  Aged  22;  16  months  in  the  business;  never  had  the 
^'  shakes ; "  has  catarrh ;  uses  tobacco. 

No.  2.  Aged  33 ;  14  years  in  the  business ;  never  had  the '' shakes;" 
has  catarrh  and  occasional  rheumatism. 

No.  3.  Aged  49 ;  7  years  in  the  business;  never  had  the  ^'shakes;" 
has  the  rheumatism. 

No.  4.  Aged  36 ;  14  years  in  business ;  has  not  had  the  '^  shakes ; " 
uses  beer  and  tobacco. 

No.  5.  Aged  26;  6  years  in  the  business;  never  had  the  "shakes;" 
has  pharyngeal  catarrh ;  complains  of  dyspepsia. 

No.  6.  Aged  37;  14  years  in  the  business;  never  had  the  "shakes;" 
has  catarrh,  both  nasal  and  pharyngeal;  has  occasionally  rheumatism; 
uses  beer  and  tobacco. 
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No.  7.  Aged  34;  14  years  in  the  business;  never  had  the  "shakes," 
but  haw  tlie  nasal  catarrh  ;  has  dyspepsia ;  uses  beer  aud  tobacco. 

No.  8.  Aged   38;  13  years   in   the   business;  has   never  had  the 
*' shakes/*  but  has  the  catarrh;  uses  beer  and  tobacco. 

No.  9.  Aged  39;  14  years  m  the  busiuess;  never  had  the  "shakes;" 
has  dyspepsia. 

No.  10*  Aged  34;  16  years  in  the  business;  never  had  the  ^'shakeB/' 
but  has  the  catarrh  (nasal);  has  dyspepsia;  uses  tobaooo. 

No.  11.  Aged  31 ;  7  years  in  the  business;  never  had  the  "shakes;"^ 
health  good ;  uses  beer  and  tobacco. 

Na  12.  Aged  21 ;  2  years  in  the  business;  has  not  had  the  "shakes;*' 
says  the  fur  makes  his  nose  dry ;  uses  tobacco. 

No.  13,  Aged  66;  27  years  io  the  business;  has  had  the  "shakes;" 
complains  of  rheumatism;  uses  beer  and  tobacco. 

No.  14.  Aged  30;  14  years  in  the  business;  has  the  "shakes,"  also 
catarrh^  and  occasional  rheumatism ;  uses  beer  and  tobacco. 

No.  16.  Aged   22 ;    7   years    in   the   business ;   has   not   had   the 
"  shakes,"  but  has  the  catarrh  ;  uses  tobacco. 

No,  1 7*  Aged  37 ;  10  years  in  the  business ;  never  had  the  '*  shakes ;" 
has  the  catarrh  ;  uses  beer  and  tobacco. 

No.  18.  Aged   21 ;   9  years   in  the  business ;   has  not  had   the 
"shakes;"  feels  quite  well. 

No.  19.  Aged  37;    13  years  in  the  business;   has  not   had   the 
"  shakes  ;"  feels  well. 

No.  20.  Aged  21 ;  2  years  in  the  business ;  never  had  the  "  shakes ;" 
says  fur  makes  nose  very  dry  ;  uses  tobacco. 

No.  21.  Aged  66  ;  27  years  in  the  business ;  has  had  the  "  shakes ;" 
uses  beer  and  tobacco. 

No.  22.  Aged  30;  14  years  in  the  business ;  has  slight  "shakes" 
and  catarrh  J  also  occasional  rheumatism  ;  uses  beer  and  tobacco. 

No.  23.  Aged  22 ;  7  years  in  the  business ;  never  had  the  "  shakes ;" 
has  slight  catarrh ;  uses  tobacco* 

No,  24.  Aged  37 ;  10  years  in  the  business ;  never  had  the  "  shakes ; " 
has  catarrh  ;  uses  beer  and  tobacco. 

No.  25,  Aged  21 ;  9  years  in  the  business ;  well. 

No*  26,  Aged  37;  13  years  in  the  business;  welh 

No.  27,  Aged  41 ;  26  years  in  the  business;   has  the  "shakes" 
and  catarrh  ;  has  been  salivated* 

No.  28,  Aged  24 ;  5  years  in  the  business ;  well ;  uses  beer  and 
tobacco. 


I 
I 
I 


I 


I 


I 


29.  Ag^  42;  18  years  in  the  busioess ;  has  the  " shakes'' 
jmd  mercurial  sore  mouth ;  uses  tobacco* 

No.  30*  Aged  64 ;  7  years  in  the  business  •  has  the  **  shakes  '*  and 

had  sore  mouth  ;  has  catarrh  ;  uses  beer  and  tobacco. 
No.  31.  Aged  37  ;  18  years  in  the  business ;  has  had  the  *'  shakes  i " 
beer  and  tobacco, 

i  Of  this  number  15  have  the  catarrh;  5  have  the  rheumatism;  5 
have  the  shakes ;  3  have  had  the  shakes ;  2  have  had  the  mercurial 
sore  mouth  ;  4  have  the  dy9|3epsia ;  2  complain  of  dry  nostrials ;  14 
yae  stimulants  and  tobacco;  7  use  only  tobacco;  10  use  neither 
iskmooo  or  stimulants. 

Some  of  the  men  have  very  slight  muscular  tremors,  which  they  do 
not  regard  as  "  shakes,"  and  they  also  show  a  wasting  of  the  muscles 
of  the  forearm,  a  point  to  which  Dr.  Dennis,  of  Newark^  drew  atten- 
tion a  few  years  ago  (1878),  in  his  report  to  the  Board  of  Health. 
The  only  other  operatives  in  this  department  are  the  "feeders"  and 
"weighers."  Twenty-seven  '^feeders"  were  questioned  in  regard  to 
their  health,  and  all  but  one  claimed  to  be  well.  The  one  exception 
complained  of  catarrh.  They  stand  ujx^n  elevated  platforms,  which 
ire  dry,  and  the  fur,  because  of  being  placed  in  boxes  just  beside  the 
revolving  aprons,  is  easily  placed  thereon  without  much  disturbance 
of  its  fibres,  hence  the  air  they  inhale  is  not  as  dusty  as  it  is  in  the 
aixing-room.  Fourteen  "weighers"  were  questioned ij  five  of  whom 
had  catarrh.  This  is  not  surprising,  as  in  putting  the  fur  upon  the 
Kales  it  is  a  good  deal  disturbed,  much  of  the  "dust"  being  thrown 
into  the  air  about  the  individual,  and  introduced  into  the  nose  and 
throat. 

Perhaps  it  will  be  wise  to  refer  to  the  four  additional  hands  em- 
ployed in  the  forming  mills,  namely,  the  **  wringer-out  boy,"  the 
"bailer,"  the  man  who  attends  to  the  "devil  machine,"  and  the 
'^shaker/'  The  "wringer-out  boy"  said  he  never  felt  well,  had  con- 
stant haadache  and  very  poor  apjietite.  The  men  who  worked  at  the 
** devil  machine"  did  not  complain  of  any  disease.  The  only  reasoa 
I  ooold  assign  was,  that  they  had  been  only  a  short  time  at  the  buai- 
aesB;  for  how  a  man  can  stand  several  hours  every  day  in  such  a  dense 
dood  of  dust  and  not  have  serious  disease  of  the  respiratory  oi^ns, 
ii a  mystery.     The  "bailer"  and  "shaker'*  did  not  complain  of  ill- 
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The  hat-bodies,  after  they  leave  the  forming  mill,  go  to  the  **9iziDg- 
room/*  where  they  are  taken  by  men  called  "sizers*^  or  "makers," 
whose  busioess  it  is  to  dip  them  into  hot  water,  acidulated  with  sul- 
phuric  acid,  and  then  roll  them  back  and  forth  upon  an  inclined  plane^ 
in  order  to  make  the  felt  contract  till  it  shall  be  reduced  to  the  proper 
size.  They  are  next  run  through  a  sizing  nmcbiDe,  which  gives  them 
still  greater  compactness.  In  this  room  the  vapor  of  the  hot  water  is 
ao  dense  that  one  can  scarcely  see  the  floor  or  the  passage-way  between 
the  kettles.  The  floor,  as  a  rule,  is  wet — actually  has  puddles  of  water 
at  many  places — so  that  as  you  walk  from  one  group  of  men  to  another, 
you  get  your  feet  wet  in  a  few  moraents.  This  evil  might  be  remedied 
by  having  a  '^grating"  placed  over  the  floor,  at  least  aroand  the  kettles 
where  the  men  stand  while  at  work.  The  hot^water  vapor  could  all 
be  removed  from  the  room  by  means  of  exhaust  pipes  with  funnel- 
shaped  openings,  placed  over  the  kettles,  and  this  precaution  ought  to 
be  insisted  upon,  for  such  an  apparatus  can  be  easily  made  and  put 
into  position,  and  the  expense  would  not  be  great.  This  hot- water 
vapor  of  course  deposits  itself  upon  every  object  in  the  room  (men 
included)  and  upon  every  part  of  the  room ;  it  then  drops  upon  the 
men  at  work,  giving  them  a  shower-hath  from  the  time  they  enter  till 
they  leave  the  apartment.  In  winter  this  is  a  serious  matter,  for  with 
wet  clothes,  and  exposure  to  sudden  changes  of  temperature,  they  are 
very  apt  to  develop  either  rheumatism  or  other  serious  affections. 
Some  of  the  men  wear  no  shoes  or  stockings,  and  those  who  do,  unless 
they  he  rubber,  have  their  feet  constantly  wet.  It  is  true,  however, 
that  many  of  the  men  wear  rubber  shoes  or  boots,  also  rubber  aprons, 
thus  protecting  themselves,  so  far  as  their  feet  and  lower  limbs  are 
concerned,  I  have  also  been  told  that  the  men  (most  of  them)  change 
their  clothing  after  they  flnish  work  in  the  sizing-room,  but  they 
"change'*  in  a  room  not  thoroughly  heated,  so  that  the  exposure  there 
is  attended  with  some  risk.  In  order  to  determine  what  diseases  are 
most  common  among  these  men,  consult  the  following  table : 
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This  table  ahows  that  of  240  '*  eiaers"  or  "  makers,"  76  have  catarrh ; 
44  have  rheumatism;  41  have  cough;  17  have  had  the  "shakes;^'  13 
now  have  the  " shakes; "  12  coustantly  catch  cold  l>ecause  of  sudden 
change  of  temperature;  7  complain  of  dyspepsia;  20()  use  stimulants 
and  tol^cco. 

This  is  a  very  bad  record  for  this  class  of  men,  and  should  lead  to 
the  adoption  of  such  improvemeDts  as  will  render  the  siziug^room  les& 
dangerous  to  the  health  of  those  who  work  therein. 

The  hats  pass  from  the  '^sizers"  to  men  who  sti&en  the  brims.  They 
are  then  put  upon  a  pulling-out  machine,  and  then  into  a  tank  con- 
taining a  hot  solution  of  dyenstuff.  The  men  who  stiffen  the  hats  are 
not  liable  to  disease  of  the  respiratory  organs^  but  the  "  dyers/'  because 
of  being  in  the  hot  vapor  which  rises  from  the  tanks  in  which  they 
dye  the  hats,  are  apt  to  be  the  subjects  of  some  form  of  disease,  generally 
rheumatism  or  catarrhal  affections  of  the  nose,  throat  or  lungs.  They 
do  not  often  complain  of  mercurial  poisonings  I  saw  six  '*  colorers  '* 
or  '*  dyers/'  one  of  whom  had  catarrh  and  rheumatismj  another  rheu- 
matism, another  c^ugh  and  dyspepsia,  another  cough,  the  remaining 
two  feeling  perfectly  well. 

The  hats  next  go  to  the  *'  blockers,''  who  put  them  upon  blocking 
machines  in  order  to  give  them  proper  shape.     Here  again  the  men 
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are  exposed  to  the  hot  vapor,  which  they  are  compelled  to  inhale,  for 
in  order  to  moisten  the  hats  they  dip  them  into  small  hot- water  tanks 
which  are  placed  just  beside  them,  and  in  doing  this  they  bend  directly 
over  the  tank,  inhaling  large  quantities  of  the  vapor.  There  is  also 
some  danger  of  mercurial  poisoning  from  handling  the  wet  hats. 

Eighteen  "blockers^'  were  questionetl,  and  of  this  number  4  have 
catarrh;  3  have  rheumatism;  3  have  the  ** shakes;"  1  has  had  the 
** shakes;"  1  has  a  cough;  1  has  frequent  *^ colds;"  11  use  stimulaeta 
and  tobacco. 

From  the  "blockers,"  hands  they  go  to  the  "dryiug-room,"  where 
they  are  exposed  to  a  temperature  of  about  170°  Fahrenheit.  Boys  are 
generally  employed  to  attend  to  this  work,  and  they  do  not  appear  to 
be  impaired  in  health.  They  do  not  look  "  rosy/*  but  they  certainly 
tre^  as  a  class,  free  &om  any  diBease.  This  may  be  due  to  the  fact 
that  they  spend  much  of  their  time  outside  the  drying-room,  and  do 
Dot  remain  long  in  this  department,  but  sood  seek  promotion  in  order 
to  secure  higher  wages. 

From  the  drying-room  the  hats  go  to  the  "  pouncers,"  who  put  the 
hat-bodies  upon  revolving  blocks  and  cleanse  them^  by  means  of  emery, 
of  the  rough  fur  which  bristles  all  over  the  hat  when  it  first  comes 
from  the  *' drying-room." 

In  this  room  there  is  coosiderable  dust,  which  finds  its  way  into  the 
Dostrils,  throats  and  luogs  of  the  operatives.  It  should  be  said  that  a 
taction  tube  is  generally  placed  near  each  block,  in  order  to  provide 
for  the  escape  of  as  much  of  the  dust  as  possible,  but  notwithstanding 
this  precaution,  some  of  the  dust  escapes  into  the  room,  and  is  inhaled 
I7  the  men. 

Twenty-seven  "pouncers"  were  questioned,  and  of  this  number  12 
have  catarrh;  4  have  cough;  3  have  the  "shakes;"  2  have  had  the 
^shakes;"  1  has  a  poisoned  face  (mercurial);  14  used  stimulants  and 
tobtooo. 

The  hats  are  now  ready  for  the  "finiahing-room,"  It  is  in  this 
room  more  than  in  any  other^  perhaps,  that  the  health  of  the  operatives 
is  most  seriously  impaired.  In  the  first  place,  these  rooms  are,  as  a  rule, 
very  poorly  ventilated.  This  lack  of  ventilation  leads  to  theaocumu- 
UtioD  of  considerable  fine  dust,  and  prevents  the  escape  of  air  which 
contains  the  mercurialized  vapor  which  rises  from  the  hats  while  they 
are  being  pressed  with  the  hot  irons  used  for  that  purpose.  When  the 
^fiaisbeiiB"  take  the  hats,  they  place  them  upon  stationarj^  or  movable 
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blocks,  and  saDd-paper  and  iron  th»m  off  Bmoothly.  In  doing  this, 
they  bend  over  the  blocks,  bringing  the  face  very  close  to  the  iron  or 
the  sand-paper,  as  the  case  may  be.  In  this  manner  they  place  them- 
selves in  the  best  possible  position  to  inhale  either  the  volatilized 
mercury  or  the  fine  fur  fibres.  I  have  learned  that  there  is  a 
vMt  diflFerence  between  a  high  finishing-room  and  a  low  one,  as 
regards  the  health  of  the  men  who  work  in  them.  The  *' shakes"  are 
much  more  frequent  in  the  foi£?  than  in  the  high  finishing-rooms.  This 
is  due  to  the  poorer  ventilation  of  the  rooms  on  the  ground  floor, 
The  dust  in  many  of  these  rooms  is  imperceptible  as  it  exists  in  the 
air  (at  least  in  some  of  the  rooms),  but  if  you  will  go  to  the  window, 
or  the  bench,  you  will  find  a  deposit  of  dust  sufficiently  thick  to  make 
it  possible  to  trace  your  name  in  it.  lo  certain  finishing- rooms  even 
the  air  is  made  cloudy  by  the  dust  which  is  detached  from  the  hats 
with  the  sand- paper. 

It  is  this  dust  which  enters  the  nose,  throat  and  lungs  of  the  men, 
and  causes  primarily,  only  a  slight  irritation  of  the  mucotis  membrane, 
but  secondarily,  in  many  instances,  a  consumptive  process.  The 
danger  arising  from  exposure  to  the  volatilized  mercury  is  also  appar- 
ently very  great,  for  as  the  men  use  the  irons,  they  bend  very  close  to 
the  blocks  in  order  to  exert  as  much  pressure  as  possible  upon  the  hats. 
As  the  hats  are  moistened  before  being  ironed,  they  are,  of  course,  in 
just  the  condition  to  part  with  a  portion  of  the  mercury  which  they 
contain,  for  the  moment  the  hot  iron  touches  the  felt,  the  mercury,  or 
a  portion  of  it,  passes  off  in  vapor,  and  is  very  apt  to  be  inhaled  by 
the  irooer.  But  I  have  not  discovered  that  mercurial  poisoning  is 
common  at  the  present  day,  on  the  other  hand,  it  is  uncommon,  so  ikr 
as  my  observation  instructs  me.  It  seems  to  be  the  fine  fur  dust 
which  does  most  ])ermanent  harm.  Some  of  the  men  told  me  they 
oould  expectorate  black  dust  (me  or  two  weeks  after  stopping  work. 
It  may  be  true  that  the  small  i>erceutage  of  nitrate  of  mercury  which 
these  fibres  contain  acts  injuriously  upon  the  lungs,  causing,  or  helping 
to  cause  ultimately,  a  phthisical  process.  My  own  belief  is,  that  the 
damage  to  the  respiratory  organs  is  the  result  of  the  mechanical  irrita- 
tion produced  by  the  fur  fibres,  Aa  a  matter  of  fact,  the  testimony 
of  222  finishers  will  show  what  diseases  they  are  especially  prone  to, 
viz.: 

Of  those  recently  visited,  64  have  catarrh;  42  have  cough;  17  have 
the  *' shakes;"  16  have  had  the  ^'sliakes;"  16  have  rheumatism;  9 
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have  had  mercurial  sore  mouth ;  7  have  the  sore  moath  at  present 
time;  7  have  bronchitis;  2  had  sore  mouth  when  workiog  in  low 
tkops;  4  have  chest  pains ;  4  have  phthisis;  4  have  had  catarrh;  1 
hm  dvspepeia;  1  has  insomnia;  1  has  asthma;  127  use  stimulaota  and 
tobacco. 

It  is  plainly  shown  by  this  list  that  the  diseases  of  the  organs  of 
respiration  are  far  more  common  than  is  generally  supposed  to  be  the 
case,  and  more  common  than  any  other  disease.  It  is  likewise  the  mo6t 
fatal  disease  the  hatters  suffer  from,  most  dangerous  because  it  is  m 
comparatively  insidious.  In  Eoglaod,  these  operatives  wear  cloths 
over  their  nostrils  to  prevent  the  dust  entering  their  lungs.  Certainly 
some  simple  respirator  could  be  worn,  and  one  danger  averted.  I  have 
had  hatters  tell  me  that  when  in  the  open  air  for  several  consecutive 
ireeks  or  months,  the  throat,  lung  or  nasal  irritation  would  frequently 
disappear,  but  as  soon  as  they  began  work  in  the  finishing-room  the 
old  irritation  would  return. 

The  hats  now  pass  to  the  **  trimmers"  (usually  girls),  who  attach  the 
band,  braid  and  lioiog  to  the  hat.  These  girls,  many  of  them,  appear 
pale,  but  very  few  of  their  number  cxjmplain  of  actual  disease.  Much 
might  be  done  to  improve  the  ventilation  of  the  rooms  in  which  these 
prla  work.  In  some  of  them  all  the  windows  were  closed  and  the 
tonperature  so  high  as  to  make  one  uneomfortable,  the  girls  volun- 
teeriog  the  statement  that  they  often  longed  for  plenty  of  fresh  air, 
admitted  in  such  a  manner  as  not  to  produce  a  draught*  I  made 
bquiiy  of  113  ** trimmers"  concerning  their  health  with  the  following 
rescdt : 

Twenty-three  had  catarrh;  3  had  oough;  1  complained  of  poor 
kodtfa;  1  complained  of  insomnia;  1  complained  of  weak  lungs. 

The  "flangers"  now  take  the  hats,  place  them  in  the  mould  and 
pot  OD  them  bags  of  hot  sand.  One  would  think,  perhaps,  that  thia 
operation  is  unattended  by  danger,  but  such  is  not  quite  true,  altliough 
the  danger  exists  in  a  minor  degree.  The  men  told  me  that,  occasionally, 
"dttkes''  occur  in  this  department.  Of  6  dangers  questioned,  1  had 
die  **  shakes/'  and  2  were  affected  with  the  catarrh* 

The  **  packers"  were  asked  if  they  were  ever  affected  in  any  manner 
by  hmndling  the  hats.  They  said  that  occasionally  a  man  would  get 
the ^'§hakes/'     We  have  thus  far  from  statistics  given  in  this  paper: 


1,  That  the  most  common  diseases  of  the  "mixers"  and  *^  blowers'* 
are  caiarrh  and  rheumati^u 
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2.  That  the  most  common  diseases  of  the  "cxjners''  and  **wetteni? 
are  catarrh f  rheitmatimn  and  ^^  shakes J^ 

3.  That  the  mofit  common  diseases  of  the  *' hardeners"  are  catarrh, 
rheumatwm  and  '* shakes" 

4.  That  the  most  common  diseases  of  the  ^^sizers"  or '' makers'*  are 
catarrh  J  rheumatism^  pulmonary  affectimis  and  '*  shakes," 

5.  That  the  most  common  diseases  of  the  "blockers"  are  catarrh,     ■ 
rheumatism  and  the  ^^ shakes" 

6.  That  the  most  common  diseases  of  the  **  pouncsers '*  are  catarrh j 
pulmonary  affections  and  " shakes" 

7.  That  the  most  common  diaeases  of  the  "finishers'*  are  catarrh^ 
pulmonary  affections^  *^ shakes"  rhewmatism  and  mercurial  sore  mouth. 


I 


That  the  most  common  disease  of  the  "trimmers"  is  catarrh. 

We  have  also  learned  that  the  most  common  of  all  the  diseases  of 
the  hatterSj  while  they  are  at  work  at  their  trade,  is  catarrhal  inflam- 
motion  of  some  portion  of  the  respiratory  apparatus.  This  1  regard  as 
a  very  signijicani  fact,  especially  when  it  is  coupled  with  the  fact  that 
the  most  frequent  cause  of  death  among  hatters  is  phlhida  ptdmonalis. 
Before  closing  this  paper,  let  me  ask  you  to  consider  the  statistics 
which  I  have  collected,  showing  the  various  causes  of  death  of  hatters,  M 
working  in  all  the  departments  of  the  trade,  ■ 

Total  number  of  deaths  of  hatters  in  Newark  and  Orange  (as  indi- 
cated by  the  death  certificates)  since  1873,  500, 

Died  of  pulmonary  phthiais , S^,  or  63  per  cent. 

Died  of  pneumonia. .> ...,. 37 

Died  of  chronic  bronchitia ..,, .*...    9 

Died  of  pulmonary  OQdenia.... * 1 

Died  of  pulmonary  hemorrhage. -p,*,, •,    4 

Died  of  pulmonary  conges  lion,.... 1 

Died  of  asthma 2 

Died  of  pneumo-thorax 1 

Making  a  total  of  331  c^^ea  of  all  forms  of  lung  lesions^  or  66.2  per 
cent. 

The  other  causes  of  death  in  their  order  of  frequency  are  as  follows : 

Nephritis ..„» ........,..,..»• ,. 24 

Heart  disease... > 24 

Injuries ,..* ..*  IS 

Apoplexy.... , 15 
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Diseases  of  stomach  and  intestines 12 

Typhoid  fever 9 

Cancer 5 

Gangrene 5 

Alcoholism ^ 5 

Peritonitis 8 

The  remainiDg  diseases  occur  very  infrequently ;  they  are  such  mala- 
dies as  meningitis^  cystitis^  enlarged  prostate,  chronic  myelitis,  acute 
melancholia,  etc. 

Through  the  kindness  of  Mr.  Thos.  F.  Foster,  I  have  been  able  to 
secure  from  W.  H.  Judson,  of  Bethel,  Conn.,  the  following  statistics^ 
which  show  the  most  frequent  causes  of  death  among  the  hatters  in 
that  town. 

Total  number  of  deaths  reported,  89. 

Died  of  phthisis 88,  or  87.7  per  cent. 

Died  of  pneumonia 7 

Died  of  heart  disease 7 

Died  of  paralysis 5 

Died  of  apoplexy 8 

Died  of  typhoid  fever 2 

Here  again  there  is  a  large  excess  of  phthisis  over  all  other  forms* 
of  disease. 

The  statistics  kindly  sent  from  Danbury,  Conn.,  by  Mr.  Edmund 
Tweedy,  as  follows: 

Total  number  of  deaths  reported,  76. 

Died  of  pulmonary  phthisis 88,  or  50  per  cent. 

Died  of  pneumonia 8 

Died  of  meningitis 3 

Died  of  apoplexy 8 

Died  of  pulmonary  hemorrhage 2 

Died  of  typhoid  fever 6 

Died  of  heart  disease 8 

The  remaining  diseases  are  such  as  abscess  of  ear,  cancer,  dropsy^ 
syphilis,  etc.,  etc. 

Here  we  also  observe  a  preponderance  of  phthisical  cases. 

Mr.  John  B.  Stetson  sends  me  the  record  of  26  deaths,  all  of  which 
have  occurred  among  his  own  employes  during  the  last  four  or  five 
years. 

Total  number  of  deaths,  26. 
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Died  of  consumption 10,  or  S4.2  per  cent. 

Died  of  typboid  pneumonia «. « ,,•.... 5 

Died  of  alcoholiBm *.,.., , #.. 

Died  of  bronchitis , , „,. „ 

Died  of  typhoid  fever... 

Died  of  heart  disease .,...,....*... ...,..• 

Died  of  abscess, .••...... 

Died  of  general  debility 

Died  of  meningitis .., 

Accidental  death... .....*... •*..** *...•.. 

Complication  of  diseases..., *..,., 2 

Total  number  of  deaths  reported  by  secretaries  of  various  hatters* 
societies  io  other  parts  of  the  countiy,  31. 

Died  of  pulmonary  phthisis 29,  or  9S.5  per  cent. 

We  have  then  a  sum  total  of  722  deaths ;  of  that  number  there  have 
died  of  phthisis,  375,  or  51.8  per  cent.  Of  all  forms  of  pulmonary 
lesions  there  were  459,  or  63.5  per  cent. 

It  is  doubtful  if  any  other  trade  will  show  such  an  excess  of  deaths 
due  to  pulmonary  phthisis,  and  should  we  not,  with  these  appalling 
facts  iu  our  possession^  endeavor  to  prevent  the  development  of  this 
terrible  disease — consumption — in  the  hatters,  and  put  forth  special 
effort  to  stay  its  progress  in  those  cases  where  it  has  already  begun  its 
destructive  work.  The  average  life  of  hatters  does  not  exceed  forty 
years. 

Note. — Consult  N,  J.  State  Board  of  Health  reports  also,  as  follows ; 

Article  of  Laban  Dennis,  M.D.,  2d  report,  1878. 

Trades  and  Occupations,  3d  report,  1879,  pages  13  and  126, 

Operatives'  Consumption,  5th  report,  1881,  pages  248-250;  6th 
report,  1882,  pages  18  and  24;  7th  report,  1883,  pages  35,  129,  161, 
170,  270  and  271 ;  8th  report,  1884,  pages  15-17, 


AN  INQUIEY  INTO  THE  CAUSES  OF  DISEASE  AMONG 
WOEKERS  IN  SILK,  FLAX  AND  JUTE, 

Preliminary  to  what  is  to  be  said  on  the  subject  under  discussion, 
it  would  be  well  to  remark  that  these  notes  are  not  intended  to  be 
exhaustive,  but  the  purpose  is  naerely  to  glance  at  the  main  points 
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md  to  leave  for  the  future  a  more  elaborate  iuvestigatiofi  of  the  dis- 
eases oommon  among  workers  in  temiiles. 

The  difficulties  that  present  tliemselvee  when  one  attempts  to  study 
trade  diseases  in  this  State  or  country  are  many,  for  the  vital  statistica 
at  our  disposal  are  meagre  and  imperfeet,  and  very  often  contain  no 
information  of  value  to  the  student  of  this  class  of  diseases,  For 
example,  the  certificate  of  death  which  states  that  a  certain  person 
was  a  weaver  and  died  of  phthisis  does  not  aid  us  very  much.  If 
the  record  had  8tate<l  what  kind  of  textile  the  person  worked  in, 
whether  wool,  silk,  cotton  or  flax,  valuable  assistance  would  be  given. 
More  important  still  would  be  the  record  if  it  showed  how  long  the 
person  had  worked  at  that  particular  trade,  how  rapid  had  been  the 
progress  of  the  disease,  and  what  form  of  phthisis  was  the  cause  of 

i death,  whether  acquired  or  hereditary.  A  record  thus  made  up  would 
put  UB  in  possession  of  facts  of  value  and  would  enable  us  in  a  ehort 
lime  to  tell  what  the  trade  diseases  really  are. 
^  No  more  valuable  service  could  be  rendered  to  the  State  than  the 
carefbl  compiling  of  accurate  statistics  concerning  the  causes  of  dis- 
ease among  operatives,  and  the  records  now  being  kept  in  this  State 
wiU  form  a  good  foundation  for  future  sanitarians  to  build  upon. 

In  considering  the  diseases  incident  to  particular  trades,  it  is  always 
neoessaiy  to  exclude  those  factors  commoo  to  all  trades  in  that  class  ; 
tboS)  in  studying  the  diseases  pertaining  to  factory  operatives  we  must 
«l  aside  all  those  causes  universal  in  that  class,  such  as  bad  ventila- 
tion, injuries  by  machinery  and  the  like,  and  bring  into  review  only 
those  factors  that  operate  in  the  special  branch  of  a  trade  that  we  are 
examining.  We  might,  for  instance,  say  that  the  diseases  common  to 
giHc  weavers,  cotton  and  flax  spinners,  machinists,  and  all  those  work- 
ing innjoors  were  induced  by  bad  ventilation  or  imperfect  heating, 
but  this  would  not  explain  all,  for  each  trade  mentioned  has  its  own 
train  of  troubles  not  common  to  others,  hence  w^e  must  eliminate  the 
tit)ubles  incident  to  in-door  occupations  and  study  the  diseases  induced 
by  the  special  trade  under  discussion. 

We  must,  also,  exclude  thc^e  diseases  caused  or  induced  by  bad 
eanitary  surroundings  at  the  home  of  the  operative,  for  such  ailments 
are  frequent  in  all  unsanitary  localities. 

The  scope  of  our  study  is  thus  narrowed  down  to  the  diseases 
caused  solely  by  the  particular  trade,  or  branch  of  trade,  at  which  the 
penoD  works.     We  shall,  therefore,  confine  our  attention  to  the  dis- 
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^ases  induced  by  the  processes  used  in  the  manufacture  of  silk,  flax 
and  jute,  ignoring  completely  all  troubles  due  to  factory  life  and  its 
Burrouudiugs, 

The  processes  used  lo  the  manufacture  of  silk  may  be  briefly  sum- 
marized as  follows,  disregarding  all  techDieal  terms :  1 

The  raw  or  crude  silk  is  first  boiled  in  soapy  water  to  remove  the  ■ 
glutinous  material  that  coats  the  fibre.  The  cleansed  or  soft  silk  is 
reeled  or  spun  and  then  dyed.  Then  is  woven  into  ribbons  or  other 
fabrics.  With  the  exception  of  the  dyeing,  all  the  processes  followed 
are  cleanly,  and  at  no  stage  of  the  spinning,  reeling  or  weaving,  is 
the  operative  subjected  to  any  disagreeable  or  unhealthy  dust  or  vapor* 

The  process  of  dyeing,  being  common  to  all  textile  trades,  needs 
only  a  brief  allusion  here,  for  the  diseases  or  inconveniences  caused  by 
the  occupation  of  dyeing  are  not  distinctly  a  part  of  the  silk  business. 
Suffice  it  to  say  that  bronchial,  pulmonary  and  rheumatic  afiectioos 
are  induced  by  the  hot,  moist  atmosphere  of  the  dye-house.  The 
-dyers  are  often  surrounded  w^ith  an  atmosphere  similar  to  that  in  a 
Russian  bath.  Besides  this,  the  floors  of  the  place  are  of  stone  or  of 
rough  boards,  and  often  covered  with  water.  The  majority  of  dyers 
DOW  avoid  the  troubles,  incident  to  wet  feet,  by  using  wooden  shoes  or 
fihoes  with  thick  wooden  soles,  similar  to  the  sabot  so  often  seen  in 
France  and  Germany.  Much  of  the  inconvenience  due  to  the  condi- 
tion of  the  air,  could  be  avoided  by  working  blowers  to  force  out  the 
air  surcharged  with  steam  or  moisture,  and  to  replace  it  with  dry,  pure 
air.  Dyers  being  comi)elled  to  keep  their  hands  in  the  vats  contain- 
ing solutions  of  dye-stufts,  suffer  more  or  less  with  dermatitis,  limited 
to  the  hands  and  arms ;  this  inflamation  varies  verj^  much  in  degree. 

Taken  as  a  whole,  the  trade  of  silk  operative  may  be  considered  a 
healthful  one,  and  devoid  of  the  dangers  common  to  many  of  the  tex- 
tile trades. 

The  work  is  especially  fitted  to  the  capabilities  of  women  and  girls, 
it  being  generally  light  and  cleanly.  Nearly  two-thirds  of  the  work 
done  in  ribbon  and  throw^ing  establishments  is  performed  by  women* 

If  the  factories  could  be  built  and  maintained  so  as  to  be  well 
lighted,  heated  and  ventilated,  and  if  due  regard  was  paid  to  the 
sanitary  requirements  for  factory  life,  the  silk  trade  would  be  one  that 
the  sanitarian  could  recommend  as  a  healthful  one. 
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The  sarroimdiiigB  of  the  opentiveB  in  the  fSButories  is  much  better 
than  those  of  people  who  carry  on  the  business  in  dwelling-houses,  as 
18  often  the  case  in  Patexson  and  other  towns  where  many  silk  weavers 
are  employed.  EInowing  as  we  do  the  condition  of  the  average  house 
occupied  by  working  people,  we  are  forced  to  the  opinion  that  no  trade 
or  occupation,  like  that  of  weaver  or  spinner,  should  be  carried  on  in 
a  tenement  or  other  dwelling-house.  The  rooms  in  these  houses  are 
poorly  ventilated  and  improperly  lighted,  and  the  operative  is  placed 
9t  a  great  disadvantage ;  hence,  we  should  discourage  the  practice  of 
tomtng  dwelling-houses  into  factories.  In  Paterson  there  are  hun- 
dreds of  persons  carrying  on  various  branches  of  the  silk  business  in 
thdr  homes,  and  the  loom  or  reel  is  set  up  in  an  already  overcrowded 
kitchen  or  living-room.  The  operative,  in  these  cases,  is  not  only 
objected  to  the  unhealthful  surroundings  of  the  house,  but  is  con- 
fltantly  tempted  to  carry  on  the  work  at  unseasonable  hours. 

FLAX  AND  JUTE. 

We  now  turn  from  the  consideration  of  a  trade  which,  when  prop- 
erty managed,  is  one  of  the  most  healthful,  to  the  study  of  the  con- 
dition of  workers  in  flax  and  jute,  and  the  contrast  between  the 
two  trades  will  be  noticed  immediately. 

The  methods  of  manu&cture  and  the  effects  upon  the  operative 
being  the  same  with  both  flax  and  jute,  they  have,  for  convenience, 
been  grouped  together. 

The  scope  of  our  review  adopted  at  the  outset  will  be  followed, 
and  the  effect  of  fisu^tory  life  upon  the  worker  will  not  be  considered, 
oar  attention  being  devoted  to  the  diseases  caused  by  the  special 
processes. 

The  method  of  manufacture  is  about  as  follows :  The  flax  or  jute 
18  received  in  hanks,  in  its  crude  state,  and  is  first  "  hackled "  or 
drawn  through  a  machine  for  the  purpose  of  removing  the  seeds, 
lamps  and  other  inequalities ;  also  for  the  purpose  of  arranging  the 
fibres  in  a  parallel  direction.  The  material  is  then  reeled,  spun  or 
twisted  into  threads  or  cords  of  different  degrees  of  thickness. 

The  details  of  these  processes  now  claim  our  attention. 

Hackling. — ^The  hanks  of  flax  or  jute  are  drawn  by  the  operative 
through  combs  made  of  long  steel  spikes,  about  one  thirty-second  of 
tn  indi  in  diameter,  the  objects  being  to  arrange  the  fibres  in  a  par- 


192        REPORT  OF  THE   BOARD  OF  HEALTH. 

allel  direotioQ^  to  split  tbe  fibre  to  as  small  a  diameter  as  possible 
aod  to  remove  short  threads  and  dirt.  This  work  has  always  been 
done  by  haod,  and  no  satisfac*tory  machine  has  as  yet  been  invented 
to  supersede  manual  labor*  This  process  has  long  been  recognized  aa* 
a  very  unheal  thful  one,  and  very  few  hacklers  live  to  advanced  life, 
lo  talking  with  men  old  in  the  business^  the  remark  is  often  made 
that  **they  see  nothing  very  bad  in  the  occupation,"  and  they  point 
to  a  fellow- worker,  here  and  there,  who  has  lived  long  and  has 
enjoyed  fair  healthj  although  a  hackler  for  twenty  or  thirty  years. 
But  the  truth  can  only  l>e  ascertained  by  asking  the  question; 
"Out  of  twenty,  thirty  or  fifty  men  who  started  io  this  business 
with  you,  how  many  of  them  are  now  alive,  and  how  many  of 
them  have  died  of  lung  diseases  or  have  given  up  because  of  the 
extreme  danger?"  A  direct  question  like  this  brings  the  infor- 
mation that  only  from  fifteen  to  eighteen  out  of  a  hundred  survive, 
or  enjoy  good  health  at  the  age  of  forty.  Now,  what  is  the  cause 
of  this  great  mortality  among  hacklers?  One  has  but  to  enter 
the  hackling  room  and  remain  there  a  few  moments^  to  derive  the 
necessary  information.  The  air  is  loaded  with  dust,  made  up  of  dirt 
from  the  flax  or  jute  and  minute  fibres,  and  a  breath  cannot  be  taken 
without  drawing  into  the  lungs  large  quantities  of  this  fine  and  irri- 
tating dust.  A  person  entering  one  of  these  roomg  from  the  fresh 
outside  air  is  almost  Immediately  seized  with  paroxysms  of  coughing, 
and  for  hours  after  returning  to  the  ordinary  atmosphere,  the  sputum 
is  streaked  with  the  particles  of  dust  that  have  been  inhaled.  ■ 

Before  considering  the  diseases  caused  by  this  dust,  we  will  exam- 
ine other  departments  of  the  flax  mill. 

Spinning* — The  same  condition  of  affairs  obtains  in  the  spinning 
room  as  we  have  seen  in  the  hackling  room.  The  air  is  loaded  with 
a  very  fine  dust,  but  the  quantity  is  not  as  great  as  in  the  room  where 
the  hackling  is  done.  Inspection  of  the  machinery,  the  floors  and 
walls  of  the  room  and  the  projections  around  the  dooi*a  and  windows 
reveals  collections  of  this  light  and  irritating  dust,  while  the  hair  and 
clothing  of  the  operatives  are  covered  with  the  same  materiah 

Enough  has  been  said  to  indicate  what  the  results  are  that  follow  I 
the  continuous  breathing  of  this  dust-laden  atmosphere,    Newsholme, 
in  his  '*  Manual  of  Public  Health,"  sums  up  in  a  few  words  the  ver- 
dict of  the  sanitarian  on  the  occupation  of  flax-workers.     He  says : 
"  Hemp  and  flax  dreasers  inhale  a  dust  which  i«  peculiarly  irritating ; 
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Wi  so  fatal  is  the  result  that  if  a  girl  of  eighteen  commeDces  with 
tlus  work,  and  is  regularly  employed,  she  nearly  always  dies  of  con- 
sumption before  reaching  the  age  of  thirty  years/' 

It  is  very  difEcolt  to  obtain  from  operatives  an  opinion  as  to  the 
healthfulness  of  their  trade,  and  we  are  often  met  with  misleading 
or  mmbignous  replies.  This  trait  of  eharacter  is  very  noticeable  when 
questioning  flax*spinnerSj  and  we  are  answered  that  the  trade  is  a 
healthy  one,  or  we  are  told  to  look  at  the  robust  condition  of  the 
operatives  who  are  engaged  in  the  work.  A  somewhat  casual  study, 
however,  soon  informs  us  that  the  girla  and  women  we  see  at  the 
spindles  are  but  the  survivors  of  many  who  have  died  of  disease 
induced  by  the  trade. 

It  seems  hardly  necessaiy  to  go  into  any  discussion  of  the  reason 
why  this  trade  is  so  unheal thful.  Suffice  it  to  say  that  the  constant 
inhalation  of  irritating  dust  soon  sets  up  a  pathological  process  in  the  - 
lungs,  and  this  may  result  in  a  broncho-pneumonia  running  into 
destraction  of  the  lung  tissue — a  group  of  processes  classed  under 
the  general  term,  phthisis— or  the  irritating  material  acting  as  a 
foreign  body  in  the  lungs  may  start  a  form  of  inflammation  which 
lewis  to  an  increase  in  connective  tissue^pulmonary  cirrhosis — which 
finally  ends  in  destruction — necrosis — of  the  pulmonary  tissue.  The 
course  of  these  two  processes  is  very  different,  one  being  rapid,  the 
other  very  protracted. 

Knowing,  as  we  now  do,  the  cause  of  the  great  mortality  among 
workers  in  flax  and  jute,  what  can  be  done  to  remove  this  cause  and 
prevent  disease?  As  there  is  prominently  but  the  one  factor  of  ill- 
health,  the  problem  seems  easy  of  solution,  and  is  so  tlieoretically, 
but  practically  there  are  many  impediments  to  the  successful  manage- 
ment of  a  proper  scheme.  Fans  so  armnged  m  to  draw  the  air  from 
the  rooms  are  employed,  and  if  large  enough  and  well  adjusted  much 
of  the  dust  can  be  removed.  But  the  trouble  is  they  are,  as  a  rule, 
not  large  enough  and  but  imperfectly  purify  the  air.  It  seems  to  the 
writer  that  to  be  successful  the  exhaust  fans  should  be  adjusted  near 
to  the  hackler's  bench  or  near  the  spinning  frame,  so  that  the  dust 
shall  be  drawn  into  ducts  as  soon  as  it  is  thrown  off.  Where  the  fans 
are  placed  in  one  end  of  a  room,  the  dust  has  to  traverse  the  whole 
length  of  the  room  before  it  is  removed  and  the  air  is  only  imper- 
fectly purified,  whereas  if  the  ducts  or  pipes  that  lead  to  the  fans  were 
placed  immediately  over  the  source  of  the  dust  it  would  not  enter  the 
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air  of  the  apartment,  but  would  be  rapidly  and  perfectly  carried  to 

the  outside.  This  close  application  of  exhaust  ducts  is  employed  over 
grindstones  to  remove  the  dust  in  knife-grinding  and  other  processes 
where  fine  metallic  particles  are  thrown  off. 

Where  these  fans  may  not  be  applied  the  operatives  should  wear 
masks  or  other  forms  of  air-filters  over  the  mouth  and  nostrils^  so 
arranged  that  the  dust  is  retained  in  a  sponge  or  other  filtering 
material  fixed  in  the  mask. 

Wet  Spinning, — Another  process  employed  in  flax  factories  remains 
to  be  described,  that  of  wet  spinning. 

When  the  twine  or  thread  has  been  spun  in  the  ordinary  way  it  is 
next  taken  to  the  rooms  where  peculiar  spinning  frames  are  set  up ;  on 
these  the  thread  is  kept  constantly  damp  by  means  of  hot  water  applied 
in  reserv'oirs  that  are  adjusted  to  the  frames.  These  reservoirs  are 
|>artly  filled  with  water,  and  steam  pipes  passing  through  it  maintain 
it  at  a  temperature  of  from  200''  to  212*^  Fahr. 

The  rooms  where  this  process  is  carried  on,  instead  of  being  filled 
with  dust,  contain  an  atmosphere  loaded  with  moisture,  and  this, 
collecting  and  condensing  on  the  ceilings  and  walls,  drops  like  a  fine 
mist  over  the  operatives,  so  that  they  are  subjected  to  a  vapor  bath  at 
all  times.  The  floors  in  these  rooms  are  of  atone,  and  the  workers  to 
save  their  shoes,  stand  in  their  bare  feet.  The  temperature  of  the  wet 
spinning-room  is  always  high ;  hence,  in  the  summer,  the  women  aYe 
compelled  to  work  in  a  tropical  climate,  while  in  the  winter  the  great 
contrast  between  the  inside  and  outside  air  is  provocative  of  bronchial 
and  other  catarrhal  affections. 

Besides  these  diseases  the  constant  dampness  is  a  frequent  cause  of 
rheumatism,  both  inflammatory  and  sub-acute. 

It  is  diflScult  to  remedy  the  defects  in  these  rooms,  and  we  can  only 
suggest  the  trial  of  methods  that  will  introduce  large  volumes  of  warm 
air,  and  at  the  same  time  remove  the  moisture. 

The  contrast  between  the  two  trades  under  review — silk  and  flax 
spinning — is  very  great.  While  one  may  be  considered  generally 
healthful,  the  other  has  always  been  deemed  to  be  very  dangerous,  but 
more  study  is  required  before  we  can  arrive  at  positive  conclusions. 

As  was  intimated  in  tbe  beginning,  these  notes  are  merely  intended 
as  memoranda  for  future  investigations.  If  we  have  clearly  outlined 
the  salient  features  we  may  hope  that  study  hereafter  will  reveal  more 
distinctly  the  cmnses  of  trade  diseases,  and  enable  us  to  suggest  remedies 
therefor* 
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DISEASES  OCCURRING   IN   MANUFACTURE  OF 
RUBBER  BOOTS  AND  SHOES. 

There  are  in  the  Eastern  aud  Middle  States  some  eight  or  ten  large 
robber  boot  and  shoe  factories,  and  more  than  that  number  of  smaller 
onee,  employing  an  aggregate  of  perhaps  10^000  hands,  and  making 
from  thirty  to  forty  million  pairs  of  boots  and  shoes  annually.  These 
employes  comprise  men,  %vomen  and  children. 

The  process  of  manufacture  in  general  is  as  follows :  The  rubber, 
or  gum,  as  it  is  called,  imported  from  various  tropical  countries,  is  of 
several  grades,  the  best  coming  from  Brazil,  and  known  as  Para  gum. 
The  difference  in  grade  is  determined  chiefly  by  the  percentage  of 
admixture  with  stones,  dirt  and  other  foreign  substances,  which  varies 
from  five  to  fifty  per  cent  or  more.  The  gum  is  first  *^  washed,"  to 
free  it  from  the  foreign  material.  This  washing  consists  in  being 
repeatedly  ground  between  iron  rollers,  while  a  stream  of  water  falls 
upon  it  from  a  height  of  a  few  inches.  After  this  operation  the  gam 
Appears  in  brownish  sheets  about  the  size  of  sheep  skins,  averaging, 
perhaps,  a  qnarter  of  an  inch  in  thickness,  but  very  uneven,  thickly 
and  irr^ularly  dentated,  as  if  it  had  been  chewed  by  some  caroivor- 
HUB  animal.  It  is  then  dried  by  being  hung  for  several  hours  in  a 
moderately  warm  room,  frequently  the  attic  of  the  factory,  where,  in 
summer^  the  suo  upon  the  roof  affords  sufiScient  heat.  In  winter 
0ome  artificial  heat  la  neoessary;  but  this  is  an  operation  of  little 
delicacy,  and  the  degree  of  heat  is  not  accurately  determined.  The 
sheets  next  go  to  a  room  popularly  known  as  the  **  black  mill,"  on 
account  of  the  dirt  and  dust  produced  there.  Here  it  is  again 
ground  by  being  passed  between  heated  iron  rollers,  and  this  process 
18  repeated  until  it  becomes  "  fine,"  that  is,  it  comes  out  in  a  thin, 
smooth  sheet,  the  folds  of  which  adhere  tc^ther,  forming  a  thick 
wad  or  roll.  It  is  now  *^  compounded,"  that  is,  it  ia  mixed  with 
▼aryiog  proportions,  according  to  the  quality  of  goods  to  be  manu- 
&ctured,  of  litharge,  white  lead,  whiting,  resin,  lampblack  and  sul- 
phur. Another  set  of  rollers  receives  and  works  it  over  until  these 
ingredients  are  thoroughly  incorporated  with  it. 

The  rubber  thus  prepared  ia  distributed  according  to  its  quality  and 
destination  among  various  sets  of  rollers.  Some  of  these  reoeive,  with 
the  rubber,  pieces  of  muslin,  flannel  or  other  cloth,  and  the  pressure 
is  such  that  the  rubber  is  not  only  spread  upon  oue  surface  of  the 
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cloth  in  a  continuous  sheet,  but  is  at  the  same  time  forced  into  the 
tezture  of  the  latter.  This  is  afterward  cut  by  machinery  into  the 
shapes  necessary  to  form  the  ioside  of  the  boots  and  shoes.  Other 
rollers  are  engrav^ed  so  that  the  rubber  which  passes  between  them 
comes  out  stamped  with  the  various  figures  seen  on  the  outside  of  the 
manufactured  goods.  These  stamped  sheets  are  not  preased  into  cloth, 
but  as  they  come  from  the  rollers,  are  laid  on  muslin-covered  frames, 
from  which  they  are  carefully  transferred  to  the  cutting  tables,  where 
they  are  cut  by  hand,  with  sharp-pointed  knives,  into  the  required 
shapes.  The  scraps  left  from  the  cuttings  are  returned  to  the  rollers 
to  be  worked  over  into  new  sheets.  Scraiis  from  the  rubber  designed 
for  the  outside  parts,  containing  no  cloth,  are,  after  being  worked 
over,  as  good  as  fresh  material,  and  are  used  as  such.  Scraps  con- 
taining cloth,  however,  form  a  poorer  quality  of  rubber,  which  is  used 
for  "filling"  and  for  making  boot  heels*  For  the  latter  purpose, 
these  '^  rag  "  scraps  are  ground  and  rolled  into  sheets,  and  these  sheets, 
while  still  warm  and  consequently  adhesive  tVom  the  heat  of  the 
rollers,  are  made  into  rolls  about  three  inches  in  diameter.  With  a 
handsaw,  the  rolls  are  cut  into  sections  an  inch  or  so  in  thickness,  and 
these  being  placed  in  heated  dies  under  a  powerful  press,  are  stamped 
into  proper  shape.  A  similar  process  is  used  to  make  the  little  pro- 
jection on  the  back  of  the  so-called  ** self-acting"  rubber  shoe. 

The  several  parts  of  the  boot  or  shoe,  thus  prepared,  are  called 
collectively  "stock."  This  goes  now  to  the  boot«rooms  and  shoe- 
rooms,  where  it  is  made  up  by  hand,  piece  u{M>n  piece,  like  one  patch 
over  another,  being  pressed  upon  a  wooden  last  until  the  Ixwt  or  shoe 
is  completed.  Before  applying  the  pieces,  their  borders,  and  in  some 
cases  entire  surfaces,  are  brushed  over  with  a  cement  made  by  dissolv- 
ing rubber  in  naphtha,  but  the  main  reliance  in  securing  perfect 
adhesion  between  the  inner  and  outer  parts  is  in  laying  them  accurately 
in  place,  and  pressing  them  tightly  together  so  aa  to  exclude  every 
particle  of  air.  In  doing  this  work,  the  la^t  is  held  much  of  the  time 
against  the  pit  of  the  stomach,  and  the  pressure  on  that  point  is  so 
considerable  that  moat  of  the  operatives  wear  shields  to  protect,  in  a 
measure,  the  abdominal  muscle  sand  internal  organs.  Boot  heels,  after 
being  cemented  and  laid  in  position,  are  made  firm  by  a  sharp  blow 
of  a  mallet. 

The  manufactured  goods,  still  upon  the  lasts,  are  placed  upon  iron 
racks,  furnished  with  grooved  wheels,  and  running  upon  iron  rails 
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laid  in  the  floor.  When  loaded^  these  racks  weigh  several  hundred 
pounds  each.  Most  of  the  goods  now  go  to  the  varnishing- room, 
where  they  are  taken  from  the  racks  and  broshed  over  with  a  mixture 
of  liBseed  oil,  naphtha  and  sugar  of  lead.  They  are  then  replaced 
iipoQ  the  racks,  and  with  a  few  that  are  not  varnished  ^  go  into  the 
oveos,  where  they  are  kept  at  a  temperature  of  about  275°  Fahrenheit 
for  several  hours.  This  is  called  baking  or  vulcanizing.  The  ovens 
are  then  opened,  and  as  soon  as  the  racks  are  cooled  sufficiently  to 
handle  they  are  wheeled  back  to  the  boot  and  shoe  rooms  and  their 
contents  redistributed  to  the  makers,  who  now  remove  the  boots  and 
shoes  from  the  lasts. 

The  goods  are  now  taken  to  the  packing-room.  The  boots  pass 
through  the  hands  of  the  trimmers,  who  cut  off  neatly  a  portion  of 
lining  that  in  making  has  been  allowed  to  project  above  the  top  of  the 
boot.  The  necessary  marks  of  the  different  sizes  and  varieties  of  goods 
are  then  made  with  stencil  plate  and  brush  upon  the  soles,  the  mark- 
ing material  being  a  paste  of  litharge,  gum  arabic  and  water.  They 
aie  now  strung  together  and  packed  in  boxes  for  shipment. 

Connected  with  the  larger  boot  and  shoe  factories  are  box-making 
departments,  which  differ  in  no  essential  respects  from  the  box  fao- 
tories  of  other  shops.  There  are  also  engineers,  firemen,  teamsters, 
etc,  whose  occupations,  though  necessary  to  the  manufacture  of  rubber 
goods,  are  not  especially  affected  by  the  character  of  that  manufacture 
and,  therefore,  call  for  no  particular  eomment  here. 

Tlie  largest  element  of  danger  to  health  in  this  industry  is  the  large 
quantity  of  lead  used  in  compounding.  From  six  to  twelve  pounds 
of  litharge  and  white  lead  are  added  to  every  twenty-four  pounds  of 
gom*  The  object  of  this  is  twofold,  to  dry  the  rubber  and  to  make 
weight.  It  is  said  that  no  other  material  that  has  yet  been  used  can 
00  well  subserve  the  first  purpose,  but  a  much  smaller  quantity  would 
be  soffident  were  it  not  for  a  popular  idea  that  the  heavier  a  rubber 
boot  or  shoe  is  the  more  pure  gum  it  contains  and,  therefore^  the  bet- 
ter is  its  quality.  The  fact  is  nearly  the  reverse,  but  so  long  as  the 
aarket  demands  extra  weight,  manufacturers  will  use  extra  quantities 
rf  lead,  for  the  cost  of  a  pound  of  litharge  or  white  lead  is  scarcely 
a  tenth  of  the  cost  of  a  pound  of  pure  gura.  The  beat  grade  of  goods 
are  stamped  "pure  gum/^  and  contain  less  lead  than  others,  but  even 
Ibeee  oontain  a  large  quantity,  and  such  a  thing  as  manufactured 
goods  of  really  pure  gum  is  unknown,  because  impossible.     If  the 
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public  can  be  educated  not  to  demaud  mer^  weight,  the  first  step 

toward  abating  the  evil  will  be  gained.  Then,  and  not  before,  it  will 
be  in  order  to  seek  for  some  substance  that,  itself  innocuous,  may  take 
the  place  of  lead  as  a  drier  in  the  compounding.  The  sugar  of  lead 
in  the  varnish  is  said  to  be  used  entirely  for  its  drying  qualitiea. 
Formerly  it  was  not  used,  and  the  goods,  after  baking,  were  allowed 
to  stand  for  several  days  before  being  boxed,  but  the  custom  of  pack- 
ing them  immediately  after  finishing  has  made  it  necessary.  Iq  cool 
weather,  comparatively  little  of  it  is  used;  in  warm  weather,  more. 

The  persons  liable  to  be  injuriously  affected  by  the  various  forms 
of  lead  used  in  rubber  omnufaeture,  are  all  who  are  directly  engaged 
in  that  manufacture,  from  the  time  of  compounding  until  the  goods 
are  packed  for  shipment.  Those  who  are  most  apt  to  suffer,  however^ 
are  the  boot  and  shoe  makers,  the  bakers  and  varnish  boilers  and  the 
varnishers.  The  effects  include,  in  different  instances,  all  the  mani- 
festations of  chronic  lead-poisoniog  commonly  known.  The  graver 
forms  are  comparatively  rare,  but  wrist-drop  and  lead-colic  are  not 
infrequent,  constipation  is  proverbially  common,  and  the  blue  line 
upon  the  gums  is  almost  universal  among  those  who  have  worked  for 
several  years  at  the  business. 

The  conditions  under  which  the  work  must  be  done  add  to  the 
danger  of  lead-poisoning.  This  is  especially  true  in  the  boot  and 
the  shoe  roomsp  In  these  rooms  the  operatives  stand  or  sit  at  long 
tables.  The  bootmakers  are  generally  men  and  always  stand.  The 
shoemakers,  usually  women  and  children,  sometimes  sit,  but  more 
often  stand.  The  bulk  of  the  manufactured  goods  and  the  variety  of 
motions  necessary  in  making,  involves  a  necessity  for  considerable 
room  at  the  tables,  so  that  the  number  of  cubic  feet  of  air  space  to 
each  operative  is  generally  much  more  than  the  minimum  require- 
ment for  health  in  well  ventilated  rooms.  But  these  rooms  are  often 
not  well  ventilate<l.  A  current  of  air  upon  the  rubber  impairs  itSr 
adhesiveness,  and  the  slightest  moisture  is  even  worse.  Consequently^ 
very  little  ventilation  is  allowed,  and  during  the  moist,  hot  days  of 
summer,  in  particular,  the  windows  are  kept  carefully  closed.  It 
is  at  this  season  that  the  greatest  number  of  cases  of  lead-poison- 
ing occur. 

The  want  of  proper  ventilation  and  the  heat  are,  in  themselves^ 
frequent  sources  of  impairment  of  health,  and  it  is  not  uncommon  for 
operatives,  especially  girls  at  the  period  when  their  development  makes 
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the  etroDgest  demand  upon  their  enviroDmeDt,  to  break  down  from 
these  causes  iadependent  of  aoy  influeQce  from  the  materials  used  in 
th^  work.  On  an  August  afternoon  when^  about  2  o'clock,  the 
lacks  come  in  loaded  with  boots  or  shoes  hot  from  the  oveos^  with 
windows  closed^  the  heat  of  the  room  becomes  almost  unbearable. 

Perhaps  the  most  common  complaint  of  operatives,  as  to  conditions 
sopposed  to  impair  health,  is  in  regard  to  the  smell  of  the  naphtha 
used  in  the  cement.  In  some  cases  it  undoubtedly  causes  headache 
and  nausea,  impairs  the  appetite  and  iuterferes  with  digestion,  but 
much  of  the  ill  eflect  commonly  attributed  to  it  is  doubtless  due  to 
other  causes  ah'eady  mentioned. 

The  pressure  of  the  last  against  the  pit  of  the  stomach  in  many 
instances  causes  soreness  of  the  muscles,  congestion  of  one  or  more  of 
the  abdominal  organs,  indigestion  or  dyspepsia.  A  shield  of  leather 
or  of  some  other  material,  worn  over  the  abdomen,  prevents  thesa 
efieets  in  part,  but  even  this  protection  is  sometimes  insufficient,  and 
it  frequently  happens  that  boot  or  shoe  makers  have  to  leave  the  fac* 
toiy  on  account  of  troubles  so  induced. 

Like  other  industries  involving  the  use  of  much  machinery,  this 
has  a  considerable  number  of  accidents.  Each  pair  of  rollers  in  the 
black  mill  is  attended  by  one  or  two  men,  or  in  some  factories  it  may 
be  by  a  man  and  a  boy.  It  is  their  business  to  watch  the  rubber, 
loosen  it  from  the  rollers  when  it  sticks,  and  keep  it  passing  through 
in  regular  quantity.  The  rubber  is  sticky,  and  sometimes  it  happens 
that,  through  carelessness,  a  hand  or  arm  is  drawn  between  the 
rollers.  Maimed  men  are  not  uncommon  around  rubber  factories. 
Another  accident  that  is  quite  common,  though  generally  much  less 
serious,  is  the  crushing  of  the  foot  by  a  moving  rack,  as  some  person 
is  crossing  the  track  in  the  shoe  or  bcrot  room,  or  in  the  packing- 
room.     Children  are  the  most  frequent  suflerers  from  this  accident. 

An  accident  of  a  different  character  is  liable  to  occur  in  the  making 
of  varnish.  On  account  of  the  danger  attaching  to  this  operation,  it 
16  commonly  done  in  a  small,  detached  building.  A  few  years  ago  it 
was  a  trade  secret^  but  is  so  no  longer.  The  linseed  oil  and  sugar  of 
lead  are  put  into  a  caldron  set  in  brick,  over  a  wootl  fire.  So  soon 
as  the  oil  boils  up,  and  before  it  can  overflow  the  caldron,  the  fire  is 
eixtinguished  by  dashing  water  upon  it. 

After  waiting  for  the  caldron  to  partly  cool,  forty-five  minuter  in 
cold  weather  and  fifty  minutes  in  warm,  the  naphtha  is  poured  in. 


The  object  is  to  introduce  the  naphtha  at  the  highest  temperature  that 
18  possible  without  setting  fire  to  it.  As  it  is  known,  however,  that 
the  point  of  safetj  cannot  always  be  attained,  the  caldron  is  provided 
with  a  metallic  cover,  suspended  a  few  feet  above  it,  which  can  be 
dropped  upon  it  in  a  moment  by  pulling  a  rope,  thus  extinguishing 
the  Hames.  Just  that  moment,  however,  is  sometimes  sufficient  to 
cover  the  unfortunate  attendant  with  the  burning  liquid,  with  a  gen- 
erally fatal  result.  This  accident  does  not  happen  very  ofleo,  but  it 
does  occur  in  some  factory  every  few  years,  and  it  seems  one  that 
might  be  entirely  dispensed  with  without  any  real  loss,  as  the  varnish, 
after  being  made,  is  of  no  use  whatever  to  the  goods  except  to  impart 
a  gloss  which  lasts  only  until  they  are  worn.  Some  unvarnished 
goods  are  now  coming  into  market,  and  it  is  eminently  desirable  that 
all  should  be  so. 

The  varnishers  suffer  more  or  less  from  their  long  hours  of  labor, 
which  are  commonly  from  4  A.  M.  to  7  or  8  p.  m.  They  are  not  kept 
constantly  at  work  during  this  time,  but  have  to  be  on  hand  in  order 
to  finish  up  the  goods  as  they  come  in*  It  is,  therefore,  from  being 
curtailed  of  sufficient  time  for  sleep  and  necessary  recreation,  that 
they  are  liable  to  suffer  rather  than  from  actual  overwork. 

The  materials  for  the  loregoing  report  have  been  gained  entirely 
from  inspection  of  the  Meyer  Rubber  Company's  factory  at  Milltown, 
and  from  obser%^ation  and  attendance  of  many  of  its  employes,  who 
numlicr  about  450,  Much  is  due  to  the  courtesy  and  frankness  of  its 
superintendent,  in  affording  information  and  every  facility  in  his  power 
for  investigation.  It  is  due  to  this  gentleman,  also,  to  state  that  in  the 
conduct  of  this  egtablishment,  everything  that  is  possible  is  done  to 
promote  the  safety  and  comfort  of  employes.  Wherever  possible,  the 
dangerous  parts  of  machinery  are  protectee!  by  casings.  The  strong 
temptation  which  exists  to  employ  young  children  is  resisted  more 
than-  in  most  similar  factories,  although  many  are  found  even  here 
who  ought  to  be  in  school.  They  are  not  allowed,  however,  among 
the  machinery,  as  they  are  in  some  shops.  Throughout  the  buildings 
and  grounds,  moreover,  a  degree  of  cleanliness  and  order  prevails  that 
would  delight  the  eye  of  a  sanitary  inspector. 


REPORT  AS  TO  ASYLUMS.  JAILS,  PRISONS, 
PENITEiNTIARIES  AND  ALMSHOUSES. 


BY  THE  SECRETARY, 


It  10  well  for  the  citizens  of  the  State  to  recognize  the  fact  that 
there  are  aeveml  laws  on  the  atatute  book  intended  to  secure  some 
riaitAtion  and  oversight  of  public  institutions  outside  of  that  by  the 
resident  officers  or  by  the  directors. 

This  power  was  first  given  to  the  State  Board  of  Health  in  respect 
to  the  sanitary  condition  of  the  various  institutions.  Additional 
legislatioD  formed  aCouncil  of  Chanties  and  Correction  for  the  special 
purpose  of  securing  statistics  as  to  the  causes  of  dependency  and  crime, 
and  advice  as  to  the  remedies.  The  la'^t  Lregislature  also  recognized 
tlie  agency  of  the  State  Charities  Aid  Association,  by  empowering  it 
to  apply  to  the  Supreme  Court  for  the  appointment  of  visitors  who 
could  report  on  the  conditions  found  in  institutions.  While  the 
number  of  agencies  would  seem  sufficient,  there  remains  very  much  to 
be  done  in  the  interests  of  these  divisions  of  our  poptilation.  When 
it  ia  remembered  that  they  constitute  about  one  in  70  of  our  entire 
popolation,  and  that  the  larger  proportion  of  them  is  constantly 
returning  to  society,  both  on  account  of  numbers  and  their  especial 
aignifiGanoe  as  classes^  they  demand  our  most  attentive  consideration. 
Th€7  are  not  a  self-managing  class  to  the  degree  that  other  citizens 
ire,  and  in  a  very  significant  sense  are  the  wards  of  the  State.  Their 
Dumber  has  a  very  definite  relation  to  the  economies  of  the  State, 
when  it  is  remembered  that  they  cost  it  more  than  any  other  one  item. 
Their  condition  is  still  more  significant  when  it  is  known  that  they 
€Oiiatitute  the  extra  hazardous  portion  of  the  population.  Invalidity, 
piQperism  and  crime  are  no  bidden  spectres,  but  have  ever  been  a 
meDace  to  the  stability  of  governments*  This  is  especially  true  in 
■Qch  forms  of  government  as  our  own*  Their  influence  is  not  con- 
fiiKxl  to  the  individual.     They  represent  families  and  communities, 
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They  represent  often  a  heredity  for  the  future  even  more  than  of  the 
past.  They  are  a  factor  with  which  the  State  must  deal  far  beyond 
the  simple  idea  of  detention.  As  no  asylum  would  venture  to  exist 
without  some  effort  at  relief  or  cure,  and  without  some  study  with 
respect  to  prevention  or  limitation,  so  no  almshouse,  jail  or  prison 
has  a  right  to  exist  without  effort  and  study  in  the  same  direction. 
While  this  is  admitted  as  a  statement,  it  is  not  very  actively  operated 
as  a  fact.  Yet  it  is  an  advance  that  by  various  agencies  we  are 
permitted  to  get  some  insight  into  various  conditions,  to  suggest 
remedies  and  where  they  are  not  readily  adopted  to  make  a  sentiment 
of  healthy  public  opinion  that  will  eventually  secure  results. 

As  a  rule  this  Board  has  been  seconded  in  its  suggestions  by  the 
various  institutions.  The  saniiar)^  management  of  the  State  asylums 
is  under  eflBcient  oversight.  Neither  of  them  at  the  stait  was  provided 
with  the  needed  structural  arrangements.  So  far  as  the  Trenton 
Asylum  is  concerned,  the  sewage  is  well  removed  from  the  buildings^ 
although  there  is  some  criticism  as  to  its  final  disposition  by  those 
residing  near.  The  heating  and  ventilating  apparatus  is  in  aocord 
with  modern  improvements,  and  it  is  realized  that  no  perfection  of 
apparatus  can  take  the  place  of  ekilled  oversight. 

In  the  Morris  Plains  Asylum  much  of  the  system  as  originally 
completed  is  now  of  questionable  perfectness  while  the  ultimate 
disposal  of  the  sewage  was  left  to  tentative  measures.  The  Managers 
have  recently  adopted  a  system  which,  in  its  general  features,  was 
approved  by  this  Board,  Much  of  its  efficiency  will  depend  on  con- 
struction and  management  as  to  which  the  Managers  provide.  In 
most  of  the  eight  county  asylums  of  the  State  valuable  improvements 
have  been  made,  lu  most  of  them  we  have  found  such  defects  as 
required  specific  written  statements  as  to  them.  We  do  not  recall  a 
single  instance  in  which  the  main  improvements  suggested  have  not 
been  complied  with  and  sometimes  at  considerable  expense.  We  can 
point  to  instances  in  which  great  evils  have  been  remedied  and  great 
changes  inaugurated  in  the  management  of  inmates.  Occasionally 
those  in  charge  fall  into  modes  of  management  that  they  approve  only 
because  they  have  become  used  to  them.  Thus  one  asylum  holds  the 
idea  that  it  is  not  safe  to  have  washbowls  or  basins  of  any  kind,  and 
so  the  patients  wash  from  faucets.  In  another  case  it  w^as  held  that 
bedsteads  are  not  safe  in  a  jail.  We  do  not  cease  to  regret  that  county 
asylums  were  authorized  for  the  smaller  counties.  The  line  of  separa- 
tion between  the  paupers  and  the  more  quiet  insane  is  not  well  defined* 
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AccidentSj  sexual  and  otherwise,  occasionally  happen,  for  which  the 
half-demented  victims  are  not  so  miich  to  be  blamed  as  to  be  pitied. 
While  we  meet  many  evidences  of  kindness  and  good  intent,  it  can  not 
ilwajB  be  said  that  classification  and  management  are  in  accord  with 
the  advances  that  have  been  made  in  the  care  of  alienism. 

Tlie  State  Prison  ia  under  snch   discipline  and  management  as 

E secures  for  it  good  sanitary  admiDistration*  It  would  be  well  if  a 
map  of  underground  pipes  and  connections  showed  all  the  relations 
of  pipes,  traps,  etc.  There  is  reason  to  believe  that,  in  the  older 
jMUtSy  the  structural  conditions  are  not  as  they  should  be.  While 
the  prison  has  great  advantage  in  its  ready  place  for  discharge,  sewers 
U/p  pipes  aa  oonstrticted  years  ago  often  become  sources  of  foulness. 
There  is  also  some  defect  of  ventilation  in  parts  of  the  structure.  At 
times  the  overcrowding  of  the  cells  is  injurious.  The  two  peniten- 
tiarieB  of  the  State  are  in  good  sanitary  condition.  It  is  in  contem- 
plation to  make  some  change  in  the  Hudson  penitentiary  as  to  closets, 
in  the  addition* 

The  greatest  sanitary  defects  are  found  in  the  jails  of  the  State. 
In  the  more  crowded  ones,  such  as  those  of  Hudson  or  Camden 
county,  there  is  need  of  change  in  structure  and  in  the  assortment  of 
inmates.  So  long  as  the  jail  is  a  place  for  the  promiscuous  herding 
of  vagrants,  drunkards  and  the  motley  crowd  of  those  arrested  on 

t minor  offenses,  or  who  cause  themselves  to  be  arrested  only  that  they 
may  have  a  home,  it  is  iuapossible  for  our  jails  not  to  be  the  eausea 
of  more  crime  than  they  prevent  or  punish.  By  the  board  system 
of  many  of  the  counties,  the  moat  profitable  inmates  are  those  who, 
ipetiding  two  nights  and  one  day,  eat  nothing  and  pay  for  two  days' 
bcArd.  Sheriffs  or  wardens  who  desire  to  do  their  duty  should  not 
be  made  dependent  on  such  perquisites.  The  putting  of  four,  five  or 
BIX  in  one  cell,  and  the  full  corridors  of  the  daytime,  with  the  bad 
ooQversation  and  conduct  inevitable  in  such  a  method,  must  continne 
to  make  most  of  our  jails  a  constant  menace  to  the  health,  morals 
and  peace  of  the  State,  It  is  impossible  to  maintain  proper  eleanli- 
nee  under  such  conditions.  The  fuller  jails  come  to  Ije  even  in  a 
worae  condition  than  is  conceivable  to  those  who  have  not  made 
examination.  We  hail  occasion,  during  the  present  year,  to  summon 
to  the  jail  at  Camden,  for  its  inspection,  the  City  Board  of  Health 
and  tlie  County  Director  and  a  few  others.  The  scene  will  never  be 
forgotten  by  any  of  the  number.     Garbage  long  unemptied,  beds 
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and  cells  foul  beyond  descriptioDy  linen  unchaiiged  for  moDths,  not  a 
towel  ever  seen  by  inmates,  and  the  general  oonditiona  of  the  dun- 
geona,  the  corridors  and  the  inmates^  made  it  a  scene  scarcely  to  be 
eredited,  but  for  the  number  and  character  of  the  witnesses.  The 
keeper,  with  great  force,  pointed  to  the  character  of  the  structure  and 
of  the  crowds  of  occupants  as  the  unavoidable  cause.  It  is  true  that 
the  vaults  are  wholly  unfit  for  use.  While  there  is  no  other  so  fla- 
grant instance  in  the  State,  the  jails  of  four  or  five  other  countiei  are 
but  little  better  when  the  fewer  numbers  in  them  are  considered.  We 
are  often  able  to  improve  them  for  a  season,  but  there  is  too  often 
relapse,  because  the  structure  of  the  cells,  the  association  of  the 
inmates  and  the  promiscuous  use  made  of  the  jails  for  every  one 
strayed  or  stolen,  drunk  or  crazy,  vagrant  or  criminal,  defies  classifi- 
cation, order  or  cleanliness.  Modern  civilization  ought  never  to 
allow  the  jail  to  be  the  pen  or  corral  for  all  misfortune  or  vagrancy. 
The  station  house,  the  almshouse,  the  workhouse,  the  asylum^  the 
charity  home,  the  orphanage,  have  their  uses.  Separation  is  the  first 
principle  of  successful  management.  Whatever  views  may  be  held 
as  to  the  disposition  to  be  made  of  long-term  prisoners,  all  prison 
authorities  agree  that  those  under  arrest  and  kept  for  short  periods 
should  have  separate  confinement.  ,  Such  a  system  would  break  up 
our  jails  from  being,  as  they  now  are,  places  for  social  resort  and 
companionship  to  most  of  those  who  are  now  their  guests.  Until 
then,  the  sanitarian,  the  philanthropist  and  the  State  and  government 
loving  citizen  must  deplore  a  plan  which  makes  more  rogues  than 
it  punishes,  and  adds  moral  deformity  to  personal  and  structural 
un  cleanliness. 

The  almshouses  of  the  State  vary  much  in  their  condition.  The 
eight  which  have  asylums  In  them,  generally  have  the  two  under  one 
management.  Sometimes  there  is  a  separate  building.  In  other  cases 
the  apartments  are  entirely  distinct.  In  most  of  the  county  alms- 
houses there  has  been  marked  improvement  in  general  sanitary 
conditions.  The  greatest  difficulty  is  to  secure  sanitary  discipline  in 
the  bathing,  clothing  and  habits  of  inmates.  If  there  is  a  bath-tub,  too 
roany  of  the  inmates  cannot  remember  that  they  have  ever  used  it, 
Hudson  county  has  happily  adopted  a  uniform  method  in  its  pavilion 
and  requires  attention  to  many  of  the  details  of  personal  cleanliness. 
In  many  of  the  almshouses  there  is  not  suflScient  change  of  clothing. 
Even  the  shoes  or  outer  garments  that  have  been  worn  for  eight  or  ten 


4 
4 


CHARITABLE  AND  PENAL  INSTITUTIONS.     20& 

years  oome  to  need  replacement.  Grease  and  dirt  need  changing  as- 
well  as  rags.  Children  are  too  often  left  to  the  loose  associations 
possible  in  these  almshouses  instead  of  being  separated  so  that  they 
may  not  grow  up  to  be  paupers.  Statistics  are  constantly  showing  that 
alms-care  may  relieve  pauperism  in  some^  and  cause  it  in  others.  If 
all  of  the  almshouses  of  our  State  could  adopt  methods  now  well 
understood  and  in  actual  use  in  the  more  advanced  institutions,  it 
would  greatly  reduce  the  amount  of  dependency  in  the  State.  In  the- 
reduction  of  this  we  should  also  have  a  reduction  of  invalidity  and 
crmie. 

It  is  apparent  that  the  visits  made  to  institutions  are  of.  great  service. 
They  are  made  without  previous  notice  and  most  of  the  overseers  are 
anxious  to  meet  with  approval.  Here  and  there  a  steward  is  insensible 
to  the  fact  that  his  house  is  meant  to  be  something  more  than  a  mere 
reception  place  for  the  poor,  and  so  cannot  be  awakened  to  the 
idea  that  pauperism  may  be  increased  or  diminished  by  almshouse 
management. 

Some  of  the  houses,  like  that  of  Burlington  county,  receive  all  the 
poor  and  give  no  outside  help.  In  such,  the  group  found  represents 
the  class  condition  of  paupers  in  the  county.  In  other  cases,  as  in* 
Trenton  for  instance,  there  is  much  outside  help,  and  the  almshouse- 
contains  but  a  very  small  part  of  the  paupers.  There  is  still  a  great 
•work  to  be  done,  both  by  l^islation  and  voluntary  aid  for  the  invalid,, 
dependent  and  penal  population  of  the  State,  and  we  still  urge  that 
from  a  sanitary,  economic  and  social  standpoint,  greater  attention  be 
given  thereto.  The  various  reports  of  this  Board,  circular  29,  the- 
reports  of  the  Bureau  of  Labor  and  Statistics,  the  report  of  Mr.  Mey- 
rick  and  the  reports  of  the  Council  of  Charities  and  Correction  give 
valuable  information  relating  to  this  subject. 


ABSTRACTS  FROM  THE 

PAPERS  AND  DISCUSSIONS  OF  THE  NEW  JERSEY 

SANITARY  ASSOCIATION. 

Session  of  1886. 


BY  D.  c. 


The  twelfth  annual  meeting  of  the  New  Jersey  Sanitary  Association 
was  held  in  the  Assembly  Room  at  the  State  Hoose^  Trenton,  com- 
mencing Friday  mornings  November  12th,  at  10:45  o'clock.  Prof. 
James  M.  Green,  of  Long  Branch,  the  President,  in  the  chair. 

TRAPS  AND  TRAP  VENTILATION. 

The  first  paper  was  upon  "Traps  and  Trap  Ventilation."  The 
author  being  I.  C.  Bayles,  M.E.,  of  Orange.  Mr.  Bayles  first  described 
the  trap  as  simply  a  bend  or  enlargement  of  a  waste-pipe  so  arranged 
as  to  hold  a  small  quantity  of  water.  The  function  of  this  water  is  to 
close  a  branch  waste  against  the  free  passage  of  air  currents.  If  more 
than  this  is  expected  of  a  trap  it  is  sure  to  disappoint  the  expectation. 
The  more  complex  the  structure  of  a  trap,  with  a  view  to  making  it 
secure  against  influences  tending  to  empty  it,  the  greater  the  certainty 
that  it  would  become  a  conservator  of  filth  and  in  itself  a  nuisance. 
The  writer's  observation  and  experience  led  him  to  believe  that  the 
simplest  form  of  trap,  the  "S"  and  half  S,  adequately  vented  from  the 
crown  of  the  bend,  is  the  best,  all  things  considered.  A  vent  as  large 
as  the  trapped  pipe  is  adequate  under  all  conditions.  Traps  are  some- 
times placed  in  positions  which  render  vents  of  doubtful  valuei  The 
venting  of  traps  has  a  double  purpose.  It  is  intended  to  save  the  seals, 
which  are  liable  to  displacement  by  the  creation  of  a  partial  vacuum 
in  the  waste-pipe  system  beyond  them,  making  a  demand  for  air 
which,  if  supplied  through  the  trap,  carries  enough  water  out  to  leave 
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it  unsealed.  It  is  also  intended  to  afford  an  outlet  for  foul  air  which 
might  othenvise  accumulate  in  the  branch  waete  below  the  trap,  and 
finally  pass  its  seal  bj  the  well-known  process  of  the  absorption  and 
release  of  gases  hj  water.  When  the  objections  to  the  trap-vent  are 
analyzed,  they  will  be  found  to  be  advanced  in  the  interest  of  patented 
traps.  Commercial  considerations  underlie  most  of  the  current  litera- 
ture of  mechanical  hygiene.  A  large  part  of  the  inventions  which  are 
crowded  upon  the  public  notice  are  made,  not  because  they  are  needed, 
but  because  by  persistent  advertising  they  can  be  made  a  sourc^  of 
profit.  Most  of  them  originate  with  persons  ignorant  of  the  practical 
problems  encountered  in  plumbing,  and  who  seek  to  remedy  difficul- 
ties which  exist  only  in  imagination.  Traps  to  '* exclude"  sewer-gas 
belong  to  this  class  of  inventions.  The  attempt  to  bottle  up  bad  air 
in  pipes  has  long  been  abandoned,  and  progress  tends  steadily  in  the 
direction  of  multiplying  easy  and  safe  outlets  for  it.  It  is  certainly  a 
delusion  to  think  it  possible  or  desirable  to  exclude  sewer-gas  by 
mechanical  means.  Having  examined  on  the  average  seven  new  traps 
a  week  for  the  past  ten  years,  the  writer  does  not  hesitate  to  put  it  on 
record  as  his  opinion^  that  the  simplest  trap  is  the  best,  and  that  any 
complication  introduced  in  its  construction  tends  to  impair  its  value. 

*  **  *  A  house  drain  should  not  be  trapped.  Many  believe  that 
the  householder  should  interpose  a  trap  between  his  bouse  and  the 
public  sewer.  A  trap  of  any  form  there,  he  believed,  will  retard  the 
sewage  flow,  and  create  worse  conditions  than  those  sought  to  be 
escaped  from,  *  *  *  There  is  no  difference  of  opinion  as  to  the 
impropriety  of  trapping  the  soil-pipe  at  any  point,  the  old  practice 
which  interposed  a  trap  at  the  foot  of  the  rising  line  where  it  turned 
in  the  direction  of  the  sewer  having  been  wholly  abandoned  and 
with  good  reason,  but  a  good  many  cling  to  the  idea  that  the  house- 
holder should  interpose  a  trap  between  his  house  and  the  public  sewer. 

*  *  *  Granting  that  the  conditions  found  in  the  sewer  are  bad,  it 
is  my  exi}erience  that  those  created  by  the  house-drain  trap  are  worse. 
The  obstruction  to  the  flow  created  by  the  presence  of  a  trap  causes 
the  waste  water  to  deposit,  in  the  pipe  above  the  trap,  its  grease  and 
solid  matter  which  accumulates  in  strata  of  f^tering  filth,  inducing 
conditions  worse  than  those  which  are  found  even  in  neglected  and 
dirty  sewers.  ♦  *  *  An  untrapped  house-drain  with  a  suflBcient 
fall  is  usually  clean.  The  water  it  carries  enters  it  with  a  velocity 
due  to  a  vertical  fall  of  tan,  twenty  or  thirty  feet,  and  usually  reaches 
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the  sewer  withoat  depositing  its  bardeD.  A  trapped  house^rain 
otrries  the  sewer  in  its  worst  estate  into  the  dwelling  and  establishes  a 
domestic  sewer-gas  manafactory  in  the  cellar.  Ailer  mentioning  other 
objections  to  the  house-drain  trap,  and  expressing  the  opinion  that  the 
arguments  for  it  would  not  stand  the  test  of  critical  examination^  Mr. 
Bayles  recommended  very  strongly  in  every  case^  that  the  house-drain 
and  soil-pipe  be  made  one,  opening  at  one  end  into  the  sewer  and  at 
the  other  to  the  sky,  insisting  that  it  shall  be  free  from  leaks,  with 
water  and  gas  tight-joints.  In  a  tube  open  at  both  ends  there  can  be 
no  pressure  of  gas  or  air  to  displace  seals  or  force  an  outlet  through 
lateral  branches.  With  such  a  pipe  he  would  connect  his  branch 
wastes  in  the  usual  approved  method,  giving  each  fixture  its  own  hub, 
and  not  making  the  water-closet  trap  the  medium  of  discharge  for 
bath  and  basins.  These  branch  wastes  he  trapped,  and,  so  far  as 
possible,  he  gave  each  trap  a  vent,  chiefly  with  a  view  to  promoting  a 
free  circulation  of  air  through  the  whole  waste-pipe  system.  This,  in 
his  judgment,  is  all  there  is  of  safe  plumbing. 

Mr.  6.  P.  Olcott,  C.E.,  in  opening  the  discussion  on  this  paper, 
said  he  was  compelled  to  differ  with  the  author  when  he  took  the 
strong  ground  that  a  trap  should  never  be  used  between  the  house 
and  the  sewer.  He  was  not  in  favor  of  a  cast-iron  rule  here,  for  he 
believed,  with  a  competent  engineer  in  charge,  it  should  be  left  to 
his  judgment.  He  believed  there  is  more  trouble  with  vents  from 
soil-pipe  and  fixtures  by  the  position  of  the  top  of  the  pipe  as  to 
location  and  elevation.  Often  the  vent  is  carried  to  the  roof,  but  not 
to  and  above  the  highest  point,  and  so  it  does  not  carry  the  foul  air 
away  from  the  house,  and  especially  when  the  air  is  heavy  it  will 
descend  and  enter  the  first  window.  He  said  he  would  never  allow 
a  vent  to  be  run  into  a  chimney  flue,  but  be  carried  as  far  as  possible 
inside  the  house,  then  above  the  highest  point  of  roof.  The  vent 
from  traps  can  be  carried  without  special  reference  to  the  highest 
point,  but  it  is  better  if  they  are.  In  no  case  is  galvanized  iron  safe. 
Nothing  but  cast-iron  pipe  with  tight  joints  should  be  used.  He 
did  not  believe  a  vent  from  cesspool  or  sewer  outside  of  a  house  is  of 
much  value  except  on  a  very  warm  day. 

Dr.  E.  M.  Hunt  thought  the  paper  a  valuable  one,  but  was  not 
prepared  to  go  as  far  as  Mr.  Bayles  in  rejecting  the  trap  in  all 
cases.  He  hoped  we  should  have  it  fully  discussed,  especially  by  the 
engineers  present.     He  agreed  with   the  writer  that  the  ''S"  trap 
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was  the  simplest  aBd  is  better  than  most  of  the  more  complicated 
patented  traps. 

Dr.  \V.  K.  NewtoD,  of  Paterson,  io  discussing  the  paper^  said  that 
he  saw  little  use  for  the  ruiiuing  trap  on  the  main  drains  just  inside 
the  house  wall,  for  the  following  reasons:  1st,  It  is  stated  ihat  the 
object  of  this  trap  is  to  exclude  sewer-gas.  Now,  it  is  a  well-known 
fact  that  the  air  of  the  soil-pipe  inside  the  house  is  luuch  more  foul 
than  that  in  the  sewer;  hence,  the  trap  is  of  very  doubtful  utility, 
2d,  This  trap  impedes  the  flow  of  sewage  from  the  house,  and  also 
serves  to  retain  solid  materials  and  grease.  The  speaker  was  in  favor 
of  greater  simplicity  in  house  plumbing,  and  said  that  this  should  be 
the  great  aim  in  devising  a  system.  He  also  said  that  the  fresh  air 
inlet  on  the  house  side  of  the  running  trap  was  also  of  doubtful  utility, 
because  it  ofteu  acted  as  an  outlet,  and  hence  interfered  with  tlie  cir- 
culation of  air  in  the  house*pipes.  In  summing  up,  he  said  that  a 
system  of  house  drainage  should  only  need  the  followiug:  1st,  A 
cast-iron  pipe  from  a  point  outside  the  house  where  it  ecmnects  with 
the  aewer  to  run  of  undiminished  si^^e  through  the  house,  and  at  least 
two  feet  above  the  highest  point  of  the  roof  2d,  To  this  is  attached 
all  water-closets  and  fixtures,  3d,  All  basins  to  be  trapped,  and 
these  traps  provided  against  siphonage,  either  by  a  proper  vent-pipe 
or  by  means  of  some  anti-siphon  device.  4thj  \Vater*closet  traps 
should  be  provided  with  vent-pipes  of  large  calibre.  5lh,  Great 
simplicity  of  arrangement  and  the  minimum  number  of  fixtures. 

Mr,  Jp  C.  Pumpetly,  of  Morristown,  in  a  few  remarks,  urged  the 
greatest  simplicity  compatible  with  safety. 

C,  Phillips  Bassett,  C.E.,  of  Newark,  said  that,  in  a  system  that  he 
had  approved,  the  trap  w^as  abolished,  but  he  was  not  prepared  to  say 
that  the  trap  should  never  be  used  between  the  house  and  the  sewer. 
The  difficulty  is  that  a  very  small  per  cent,  of  piijes  are  tight  in  their 
joints,  and,  of  course,  without  good  traps  they  are  dangerous*  A 
draining  system  with  traps  may  also  be  dangerous  if  not  prtiperly 
constructed.  If  your  main  sewers  are  imjKjrfect  the  trap  is  neceshary. 
There  are  some  traps  which  will  stand  siphonage  and  back  pre»<ure. 

Mr.  Bassett  expi'essed  Ijis  dissent  from  the  views  ej£pres.*^ed  by  the 
author  of  the  paper,  and  his  l)elief  is  that  in  very  many  cases  the  out- 
side trap  and  vent-pipe  must  be  used. 
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DISPOSAL  OF   HOUSE  SEWAGE. 

The  second  paper  on  ''  Disposal  of  House  Sewage  in  Districts  not 
Provided  with  Sewers,"  was  then  read  by  the  author^  C.  Phillips 
Bassett^  C.E.^  of  Newark.  He  thought  that  it  is  not  so  much  that 
we  need  more  or  even  that  we  need  better  methods  than  are  at 
hand,  but  that  present  knowledge  be  in  some  measure  recognized  and 
applied.  He  then  dwelt  upon  the  character  of  house  wastes  which 
combine  to  make  up  house  sewage — of  human  excrement  which  may 
be  the  medium  for  transmitting  distinct  disease  germs ;  washings  from 
the  bath  and  laundry  which  may  be  equally  dangerous,  and  the  mul- 
tiform organic  wastes  of  the  kitchen,  the  pantry  and  the  table.  He 
believed  the  refuse  from  the  table  and  the  kitchen  sink  became  as 
dangerous  sewage  as  that  which  flows  from  the  water-closet.  He 
dwelt  upon  the  importance  of  this  question  and  the  careless  indiffer- 
ence that  had  existed  in  remedying  these  great  evils  which  so  increased 
our  death-rates,  and  declared  that  there  is  not  a  town  in  the  State 
where  the  house  sewage  is  properly  removed  from  even  a  majority  of 
the  houses  in  the  closely-inhabited  districts.  He  then  considered  the 
subject  under  two  divisions :  Ist,  Districts  unprovided  with  sewers 
where  such  lack  can  be  wisely  replaced  by  other  appliances;  2d,  Dis- 
tricts unprovided  with  sewers,  for  which  the  suggestion  of  any  other 
remedy  than  a  properly  equipped  sewerage  system  would  l)e  idle. 
We  forbear  making  further  report  of  this  paper,  as  it  will  be  found 
in  the  annual  report  of  the  State  Board  of  Health.     (Page  G5.) 

We  quote,  as  worthy  of  emphasis,  some  of  his  concluding  remarks : 
^'  It  must  be  realized  that  public  health  is  not  a  matter  to  lye  trifled 
with  by  reckless  individuals  who  are  content  to  jeopanlize  their  own 
existences  in  the  midst  of  disease-fostering  conditions.  The  sooner  the 
need  for  a  centralizing,  controlling  power,  which  is  interested  not  only 
in  the  sanitation  of  the  wealthier  and  cleanlier  sections  of  the  town 
(where  projKjr  sanitary  conditions  are,  perhaps,  most  lial)le  to  exist), 
but  also  among  the  hovels  and  lower  classes,  is  recognize<l  and  secuntl, 
the  better.  The  weakest  link  of  a  chain  measures  its  strength.  The 
vilest  section  of  a  town  may  be  the  measure  of  its  immunity  from  dis- 
ease or  ciontagion.  *  *  *  Anything  which  increases  the  demand 
for  honest  and  intelligent  protection  and  preservation  of  hralth,  merits 
our  encouragement  and  sup{>ort.     If  we  then  run  counter  to  custom 
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and  present  practice,  we  must  meet  the  issue  squarely  and  man  fully. 
Reforms  are  not  readily  secured/' 

In  the  absence  of  Prof  Chas.  McMillao,  who  had  been  e:cpected 
to  open  the  discussion  on  this  paper,  on  motion  of  Dr.  E.  M.  Hunt^ 
Prof  C  F.  Brackett  was  requested  to  do  so.  Prof.  Brackett  said 
that  not  having  expected  to  open  the  discussion,  and  having  heard 
only  a  part  of  the  paper,  he  would  not  occupy  much  time,  but  he 
desired  to  say  that  from  what  he  did  hear  of  the  paper  he  thought  it 
deserved  hearty  oommendation.  Every  building,  in  devising  it» 
arrangement  of  pipes  and  fixtures,  must  have  lis  individual  case  con- 
sidered, very  much  as  the  physician  has  to  consider  the  case  of  his 
patient  It  is  quite  impossible  to  lay  down  fixed  and  unyielding  rule» 
which  will  be  of  universal,  or  even  general,  application.  The  arrange- 
ment of  rooms,  the  height  of  the  floors  above  the  sewer  or  cesspool^ 
the  character  of  the  sewer,  the  slope  of  the  ground,  and  it  may  be 
many  other  factors  must  be  taken  into  careful  consideration  in  devis- 
ing such  conveniences  as  modern  life  demands,  if  we  would  poe8e8& 
thera  in  safety. 

Mr,  J.  C.  Pumpelly  spoke  of  the  decided  and  persistent  opposition 
to  the  introduction  of  a  system  of  sewerage  in  Morristown.  The  vast 
number  of  cesspools  there  was  getting  to  be  a  very  serious  matter,, 
especially  since  the  introduction  of  their  excellent  water-supply.  He 
would  like  to  know  more  about  the  cremation  of  sewage.  Mr.  Baa- 
sett  replied  that  while  that  was  available  in  disposing  of  garbage  and 
solids,  it  was  not  so  practical  for  the  disposal  of  liquids. 

Dr.  E.  M,  Hunt  stated  that  in  Montreal  a  cremation  furnace  had 
been  used  with  good  results  both  for  solids  and  liquid  sewage,  but 
while  we  may  be  agreed  as  to  the  methods  to  be  adopted  in  our  large 
cities,  the  most  practical  question  is  as  to  the  best  plan  for  small  towns 
and  villages*  It  is  easy  to  manage  a  dry  privy,  but  we  need  a  sepa- 
rate system  for  liquids,  and  he  knew  of  nothing  better  than  the  small- 
pipe  system.  Rev.  Mr,  Ballard,  of  Ocean  Grove,  spoke  of  their 
experience  in  Ocean  Grove,  and  then  of  the  difficulty  they  had  had  at 
Pitman  Grove,  where  there  was  no  descent  of  ground  and  no  stream 
to  carry  away  excreta.  It  was  a  serious  question  there  when  they  had 
from  four  to  ten  thousand  people  there  two  or  three  months  lu  the 
year.  That  the  garbage  was  taken  away  every  day  and  partly  fed  ta 
hogs,  and  the  remainder  was  composted.  That  formerly  the  privy 
vaults  were  trenches  with  a  board  which  could  be  lifted  at  the  baok^ 
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over  whose  deposits  dry  earth  was  sprinkled  three  times  a  day,  bat 
that  the  plan  was  objectionable  because  of  the  odors  arising  therefrom. 
That  the  last  plan  adopted  was  to  have  cemented  vaalts,  say  20x16 
feet  from  14  to  15  feet  deep^  into  which  all  excreta,  chamber  slops, 
Ac.,  coald  be  placed.  They  were  so  constructed  that  the  contents 
could  be  pumped  into  barrels  upon  a  wagon.  So  long  as  the  contents 
did  not  come  within  five  or  six  feet  of  the  surfisu^e  they  were  nearly 
free  from  odor. 
Adjourned. 


AFTERNOON  SESSION. 

At  2:16  P.  H.  the  meeting  was  called  to  order  and  the  President 
introduced  Dr.  E.  S.  McCIellan,  who  exhibited  and  explained  the 
action  of  his  trap  with  a  fresh  air  inlet.  This  is  the  device — fresh 
jur  inlet  for  traps — which  Mr.  Bayles,  in  his  paper,  speaks  of  as 
working  better  often  than  a  vent-pipe,  responding  quickly  to  a 
demand  for  air,  but  as  promptly  closing  against  a  current  seeking 
escape  through  it. 

• 

PHYSICAL   LAWS   OF   PIPES. 

Prof.  C.  F.  Brackett,  LL.D.,  of  Princeton,  was  then  introduced 
and  delivered  an  interesting  lecture  on  "The  Physical  Laws  of 
Pipes."  This  lecture  will  be  found  elsewhere  in  this  report  of  the 
Board  of  Health.     (Page  81.) 

C.  P.  Bassett,  C.E.,  then  opened  the  discussion.  He  said  that  he  did 
not  deem  it  necessary  to  add  much  to  the  address  that  had  just  been 
delivered  on  the  subject;  that  it  was  just  such  clear  thought  and  care- 
ful deductions  which  had  drawn  sanitary  science  out  of  the  haphazard 
and  guess  work  which  had  until  recently  characterized  the  work  now 
confessedly  within  the  province  of  the  trained  and  educated  sanitary 
engineer.  The  use  of  a  4-inch  house  drain  in  the  place  of  an  8  and 
12-inch,  or  an  old  brick  or  stone  channel,  rough  and  open-jointed,  was 
one  of  the  progressive  steps  in  sanitation  only  made  possible  by 
acquaintance  with  the  lawi  of  hydraulics  and  their  practical  opera- 
tion. The  same  discernment  has  introduced  sewers  with  cleansing 
flow  and  apparatus  for  flushing,  in  place  of  the  elongated  cesspools^ 


214        REPORT  OF  THE  BOARD  OF  HEALTH. 


and,  in  fact,  ia  the  corner-stone  of  all  sanitary  progress.  It  draws 
the  line  between  the  engineer  and  the  plumber,  the  expert  and  tho 
practical  roau,  &c. 


DUTIES  OP   LOCAL  INSPECTORS. 
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The  next  lecture  was  then  announeeil  on  ^'The  Daties  of  Local 
Inspectors,  How  Best  Performed  and  Details  of  Methoil,*^  by  Dr* 
Henry  MitclieJl,  of  Asbury  Park.  Dr.  Mitdiell,  1st,  Urged  that 
training  be  providetl  for  local  Inspectors,  and  that  in  the  near  future 
no  appointment  shall  be  made  to  this  office  until  a  satisfactory  exami- 
nation shall  have  been  passed  by  the  applicant.  2J»  He  showed  the 
beneOts  to  be  derived  from  a  detailed  record  of  sanitary  inspection, 
giving  the  duties  of  lD9i>ectors  and  methods  of  work  somewhat  in 
detail  as  it  is  carried  on  in  Asbury  Park  and  elsewhei-e.  He  thought 
the  tax- payers  have  a  right  to  demand  that  we  give  them  for  Inspec- 
tors, not  novices  in  sanitation,  but  iuteUigent,  competent  men.  The 
laws  of  New  Jersey  authorize  sanitary  inspection  and  local  Boards 
have  the  power  to  appoint  Inspectors.  The  latter  should  know 
thoroughly  every  detail  of  every  building  in  his  district.  He  should 
be  acquainted  with  the  vital  statistics  of  every  dwelling  in  it,  and  the 
condition  of  every  lot  and  street,  &c.,  and  to  him  should  be  known 
the  drains  and  sewers,  their  contents  and  ventilation.  All  this  infor- 
mation should  be  recorded  and  classifie<l  and  fiied  in  the  office  of  the 
Boartl  of  Health  for  availability.  When  not  attending  to  complaints, 
the  Inspector  should  be  going  over  his  district,  book  in  hand— not  ta 
invade  dwellings,  but  to  study  their  construction.  A  good  record  of 
the  sanitary  condition  of  towns  would  do  more  for  the  promotion  of 
the  cause  of  public  hygiene  than  any  other  single  means. 

Dr.  T,  R,  Chaml}ers,  of  Orange,  was  introduced,  and  opened  the 
discussion.  He  said  that  while  he  believed  in  the  education  of  In- 
spectors for  service  in  cities  as  had  been  recommended,  we  must,  in 
his  opinion,  discriminate,  recognizing  the  fact  that  the  rural  Inspector^ 
service  differed  from  that  of  the  city.  Any  extended  course  of  train- 
ing for  the  former  seemeil  to  him  impracticable.  A  good  New  Jersey- 
common  school  education  as  a  basis,  a  polite  demeanor,  enthusiasm  in 
the  work,  dispatch,  tact  for  tracing  the  ultimate  cause  of  the  trouble 
and  ability  to  apply  the  remedy,  these  were  the  points  necessary  for 
a  gooil  Inspector,  The  recent  graduate  from  college  was  suggested 
as  good  material  from  which  to  secure  such  men. 
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Rev.  Dr.  Ballard  did  not  think  the  Inspector  should  be  necessarily 
highly  educated.  Men  of  good  common  sense  were  needed  to  follow 
the  instructions  of  the  Board  of  Health.  He  had  known  a  good 
policeman  to  make  an  efficient  Inspector.  The  members  of  the  Health 
Board  should  have  the  knowledge  spoken  of. 

Mr.  G.  P.  Olcott,  C.E.,  questioned  whether  a  college  for  township 
committees  was  not  more  needed  than  one  for  Health  Inspectors.  He 
argued  that  politics  should  certainly  not  be  considered  in  making  ap- 
pointments. 

Mr.  E,  G.  Harrison^  of  Key  E^ast,  offered  the  following : 

^^  Res^lvedy  That  a  committee  be  appointed  to  examine  into  the 
practic*ability  of  recommending  a  plan  for  the  instruction  of  Sanitary ' 
Inspectors  in  the  interest  of  public  health  and  the  enforcement  of  the 
present  laws  and  ordinances  relating  thereto,  said  committee  to  report 
at  the  next  annual  meeting." 

This  resolution  was  referred  to  the  Executive  Council. 

Dr.  J,  Y.  Simpson,  of  Orange,  spoke  of  their  Board  as  being,  in 
bis  judgment,  well  constituted,  being  composed  of  two  physicians,  an 
architect,  a  plumber  and  a  lawyer.  He  thought  one  of  the  difficulties 
in  getting  efficient  Inspectors  was  that  the  salaries  were  so  small  you 
could  hardly  expect  to  secure  a  skilled  man.  About  $100  only  is 
paid  in  their  town. 

The  subject  was  further  discussed  by  Dr.  T.  W.  Harvey,  of  Orange, 
J.  B.  Pudney,  Esq.,  of  Passaic,  and  others. 

PRESENT  AND   FUTURE   WORK    FOR   HEALTH    BOARDS. 

The  President  then  introduced  Dr.  E.  M.  Hunt,  Secretary  of  the 
State  Boanl  of  Health,  who  spoke  on  "  The  Work  of  the  Present  and 
the  Imme<liate  Future  for  New  Jersey  Health  Boards."  After  a  rapid 
notice  of  the  advances  made  in  organization  and  legislation  in  recent 
years,  Dr*  Hunt  claimed  that  the  time  for  diffusing  information  had 
not  passed,  but  that  it  now  had  l)cconie  (a)  the  s|)ecial  province  of 
local  Boards  to  do  this  work.  The  reports  of  the  State  Board  and 
circulars  by  the  thousands  were  at  the  command  of  the  local  Boards 
if  they  would  systematically  circulate  them.  These  had  been  care- 
fully prepared  and  were  on  practical  subjects.  It  is  found  that  they 
are  extensively  read  when  thus  supplied.     The  press  is  also  generally 
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teadj  to  aid  the  local  Boards  when  those  locally  ioformed  coDtribute 
thereto.  Next,  (6)  care  as  to  judicial  action  should  be  exercised. 
Have  clear,  right  and  reasonable  ordioanoeSj  right  modes  of  procjedure 
and  prudence  withoot  timidity.  Only  seek  new  legislation  when 
esaentiaL  The  powers  now  given  to  local  Boards  are  probably  all 
that  ought  to  be  asked,  except  that  somehow  or  somewhere  there 
ought  to  be  more  control  over  wrong  building  and  defective  plumbing. 
In  some  eases,  where  for  local  reasons  local  Boards  are  deterred  from 
doing  their  duty,  it  would  be  wise  to  give  the  State  Board  power  to 
complain  and  secure  action  through  chancery  proceeding,  (c)  The 
appointment  and  training  of  Sanitary  Inspectors  was  then  insisted 
upon  by  Dr.  Hunt.  He  referred  to  the  fact  that  diplomas  are 
awarded  in  six  colleges  in  England  for  acoomplishment  in  this  line. 
Such  an  officer,  though  he  may  only  receive  now  §100  a  year,  will 
soon  become  so  valuable  that  he  will  command  ?1,000  or  more.  One 
in  this  State  is  now  receiving  $1,200  per  annum.  He  referred  to  the 
excellent  work  now  being  done  in  Asbury  Park,  Paterson,  Newark, 
and  to  the  value  of  the  records  they  have  on  file  giving  the  sani- 
tary condition  of  a  large  proportion  of  the  bouses  in  those  places. 
The  law  requires  Inspectors  for  all  towns  of  over  2,000  inhabitants, 
and  permits  their  appointment  in  all  towns  and  townships.  Inspect^ 
ors  are  not  merely  for  detecting  nuisances,  but  for  preventing  them 
also*  (d)  Regular  reports  by  Inspectors  and  a  record  of  places  visited, 
of  work  done  and  of  action  advised,  must  be  made.  The  Board 
which  requires  system  will  not  find  itself  without  important  work  for 
each  weekly  or  monthly  meeting,  (e)  Next,  local  Boards  should  in 
every  way  avail  themselves  of  the  State  Board,  its  Inspectors,  its 
advice,  its  library,  &c. 

Dr.  Hunt  reminded  the  Association  that  the  State  Board,  its  library, 
its  Inspectors,  and  its  advice  and  co-operation  are  at  the  command  of 
the  local  Boards,  and  subject  to  their  call. 
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Dr.  Hunt  then  introduced  to  the  Association,  Mr.  J.  J.  Powers,  C, 
E.,  of  Brooklyn,  N.  Y,,  who  spoke  on  the  comparative  value  of 
several  traps  and  on  the  disinfection  of  sewage,  Mr.  Powers  gave 
several  practical  illustrations  with  appliances  which  he  had  brought 
with  him,     (See  Mr,  Powers'  article,  page  75  of  this  report*) 

Mr.  J.  C  Pumpelly  spoke  of  the  importance  of  enforcing  the  law 
requiring  the  appointment  of  a  Health  Board  in  every  city  and  town. 
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EVENING  SESSION. 

The  eveniog  sessioD  was  held  at  7.45  o'clock^  President  Green  in 
the  chair.  A  large  number  of  the  young  ladies  of  the  State  Normal 
School  were  present^  also  a  larger  attendance  of  the  members  of  the 
Association.  Prayer  was  offered  by  Rev.  G.  C.  Maddock^  of  New 
Brunswick,  who  was  invited  to  sit  as  a  corresponding  member. 


THE  PHYSIOLOGICAL  SIDE  OF  EDUCATION. 

Vice-President  W.  K.  Newton,  M.D.,  then  took  the  chair,  and 
announced  the  annual  address  by  the  President,  Prof.  James  M.  Green, 
on  "The  Physiological  Side  of  Education." 

After  an  introduction,  in  which  he  spoke  of  the  vigorous  growth  of 
the  Association  in  numbers  and  influence,  and  of  the  efficient  work  of 
the  State  Board  of  Health,  Prof.  Green  said  it  was  his  special  preroga- 
tive on  this  occasion  to  deal  with  a  subject  relating  more  especially  to 
the  schools,  reminding  the  Association  that  the  principles  that  are  there 
implanted  and  the  habits  that  are  there  inculcated  are  to  become  the 
principles  and  habits  of  the  adult  generations  to  follow.  He  spoke  of 
the  abundant  literature  on  the  subject  of  school  sanitation  our  State 
possesses;  that  what  remains  is  the  faithful  working  out  of  this 
knowledge  in  practice;  that  good  plans  for  the  execution  of  the  work 
have  been  submitted  and  are  in  able  hands,  and  he  believed  the  time 
is  being  pushed  rapidly  forward  when  every  teacher  will  feel  the 
necessity  of  sanitary  care,  both  for  the  security  of  her  pupils  and  her 
position.  Believing  that  there  is  one  important  branch  in  school 
economy  which  has  not  received  sufficient  consideration — the  arrange- 
ment of  our  courses  of  study  and  requirements  with  due  regard  to  the 
physiology  of  the  child — he  had  l)een  led  to  devote  the  remainder  of 
his  address  to  remarks  on  "The  Physiological  Side  of  Education.'' 
Disclaiming  any  attempt  to  travel  new  ground,  he  should  be  satisfied 
if  he  could  add  emphasis  to  other's  views  and  help  to  make  more 
general  the  knowledge  of  the  few.  He  referred  to  the  educational 
hypotheses  of  Socrates  and  Plato  as  having  been  wrong,  but  that  their 
lives  were  consistent  with  their  doctrines.  Their  teachings  became 
deeply  engrafted  upon  the  human  mind  and  subsequent  philosophy 
has  borne  their  imprint.    The  Cynics,  Antisthenes  and  Diogenes  were 


218   REPOET  OP  THE  BOARD  OF  HEALTH. 


strong  types  of  the  logical  results  of  their  teachings.  They  considered 
the  botly  the  proper  recipient  of  all  manner  of  neglect.  *  ♦  *  It 
is  true  the  phygical  received  training  at  times,  as  io  the  gymnasia,  but 
this  training  was  on  the  basis  that  a  sonnd  hotly  was  at  times  useful 
as  well  as  a  sound  mind,  rather  than  on  any  basis  of  the  relation  of  m 
mental  to  physical  functions.  *  *  *  j-jg  y^gQ  gpoke  of  Epicurus 
and  his  disciples  as  the  first  to  offer  a  formal  protest  to  the  Socratic 
school,  and  from  tki8  school  of  thought  came  Bacon,  After  speaking 
of  Bacon  and  his  followers,  the  teachings  of  Professor  Bastian,  Dr. 
Maudsley  and  Dr.  Carpenter,  he  said: 

"It  is  plain  that  our  educatiooal  systems  should  conform  to  physi- 
ological laws,  not  on  the  principle  that  a  good  body  is  useful  as  well 
as  a  good  miod,  but  on  the  principle  that  a  good  body  is  necessary  to' 
a   good    mind.     *     *     *     As   the  little  child   cannot  endure  long 
muscular  tasks  without  detriment,  so  it  cannot  perform  long  mental  m 
tasks  without  injury.    Dr.  Kay  says:  'The  power  of  the  human  brain 
is  affected  by  age.     I  feel  quite  safe  in  saying  that  the  school  instruc- 
tion should  seldom  begin  till  the  sixth  or  seventh  year,  and  that  for 
the  youngest  and  for  all  not  favorably  organized,  six  hours  is  certainly 
too  long.    If  the  equilibrium  between  the  action  of  the  various  organs 
is  disturWd  by  the  excessive  exercise  of  any  one  of  them,  an  advantage 
is  thereby  afforded  to  any  morbid  tendencies  that  may  be  present  in 
their  struggle  with   the  vital   powers/     How  do   these   statements 
sustain  our  habit,  yet  almost  universal,  of  making  the  school  hours  for 
the  little  ones  the  same  as  those  for  the  advanced  pupils?     *     *     * 
The  growth  of  the  brain  and  consequent  growth  of  the  mind,  at  least 
in  its  earlier  stages,  is  the  result  of  physical  laws,  of  impressiona  con- 
veyed to  the  mind  through  the  senses.     This  pleads  for  the  scientific  ■ 
mode  of  instruction,  the  proceeding  from  the  known  to  the  unknown, 
from  the  sulijcctive  to  the  objective,  in  strong  contrast  to  the  abstract 
methods  of  the  older  schooL     The  slower  processes  of  introducing  I 
objects  into  all  our  sctiool-room  work  as  the  concrete  embodiments  of 
oar    mathematical    and    other   abstract   conclusions,  as   w^ell    as   the 
tendencies  to  coindustrial  training  are  hoj^eful  signs  in  this  direction. 
The  investigations  of  Prof  B,  P,  Bowne  go  to  prove  that  all  our 
phenomena,  both   mental  and   physical,  may  be  reduced  to  one  or 
another  phase  of  dynamicK     This  admitted,  it  must  be  conceded  that 
the  mental  phenomena  are  of  greatest  force,  and  therefore  most  exhaus- 
tive, and  must  be  attended  with  greatest  care  aa  to  rest  and  nourish- 
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ment.  With  what  added  force  come  all  our  hygienic  teachings  and 
principles,  when  we  regard  them  as  not  merely  productive  of  physical 
health,  but  necessary  to  our  mental  growth.  With  what  increased 
zeal  will  we  turn  to  an  investigation  of  physiological  laws  when  we 
discover  them  to  be  parallel  to  our  mental  laws  and  necessary  to 
them.  *  *  *  The  teachers  go  forth  as  sowers  and  reapers,  and  if 
they  bear  the  tables  of  hygienic  principles  written  upon  their  heads 
and  hearts,  they  will  return  laden  with  rich  sheaves  for  the  harvest 
home." 

Upon  motion  of  Dr.  Benjamiu,  the  thanks  of  the  Association  were 
extended  to  Prof.  Green  for  his  able  address,  and  on  motion  of  State 
Superintendent  Chapman,  it  was  resolved  that  the  President  be 
requested  to  furnish  a  copy  for  publication. 

PHYSICAL.    RESTRAINT    AND    RELAXATION    IN    THE    SCHOOL-ROOM. 

Prof.  Charles  Jacobus,  Superintendent  of  Public  Schools,  New 
Brunswick,  was  then  introduced,  and  read  a  paper  on  '^  Physical 
Restraint  and  Relaxation  in  the  School-room.'^ 

He  considered,  I.,  restraint  under  three  heads:  (a)  Its  nature, 
(6)  its  disadvantages,  (c)  its  benefits.  Restraint  is  the  act  of  restrain- 
ing (or  hindering)  from  motion,  in  any  manner.  Physical  restraint, 
therefore,  is  the  hindering  of  the  motion  of  the  bodily  organs,  or  more 
fully  it  is  bringing  into  a  state  of  quietude,  or  rest,  and  keeping  there 
the  organs  which  otherwise  would  find  their  natural  function  in 
activity.  *  *  *  Restraint,  in  the  sense  in  which  it  is  employed 
in  the  subject  assigned  him,  implies  hindrance  from  motion  through 
the  agency  of  some  power  or  person  exterior  to  self,  for,  a  cripple 
confined  to  one  (>o8ition,  or  an  invaUd  incapable  of  free  movement 
would  not  be  under  ^' reatrainiy'^  in  the  sense  in  which  we  use  it,  as 
their  condition  alone,  inde(>endent  of  external  agency,  prevents  freetlom 
of  motion.  Physical  restraint  in  the  school-room  is  necessary  to 
insure  order,  Heaven's  first  law,  for  order  cannot  exist  among  children 
unless  they  be  under  restraint.  School-room  restraint  generally 
requires  that  a  child  that  has  been  under  little  or  no  restraint  previ- 
ously shall,  all  at  once,  enter  u|)on  an  entirely  different  method  of 
spending  the  time  from  that  which  has  been  in  vogue.  Prof.  Jacobus 
forcibly  illustrated  this  by  an  incident  during  his  summer  vacation. 
He  saw  in  a  rough  boanl  inclosure,  about  20  feet  square,  in  the  spa- 


220   REPORT  OF  THE  BOARD  OF  HEALTH. 

cious  grounds  of  a  large  hotel,  a  beautiful  fa  wo  that  had  by  some 
means  been  caught  and  transferred  from  the  large  liberties  of  its 
mountain  home  to  this  miserable  pen.  Instead  of  the  cool  retreats  of 
the  forest,  it  was  exposed  to  the  rays  of  an  August  sun,  without  any 
protectioD,  flies  adding  to  its  misery,  &c.  It  was  uuder  physical 
restraint,  and  with  that  restraiot  was  nothing  that  could  even  approxi- 
mately compensate  for  the  loet  liberty  of  its  native  haunts.  The 
young  colt  was  also  cited  as  au  illustration,  "Something  like  this, 
sometimes  is  the  transfer  of  a  child  accustomed  to  the  largest  liberties, 
to  the  too  frequently  rigid  conditions  of  the  school-room.  No  wonder 
a  child  chafes  when  such  a  change  of  life  is  experienced !  It  is  really 
wonderful,  in  the  rigid  exactions  of  the  school-room  in  this  respect  in 
years  past,  that  so  many  have  survived  the  practice  with  so  little 
apparent  harm.  It  shows  at  least  the  great  elasticity  of  youthful 
nature/*  He  spoke  of  the  child  commencing  school  attendance  and  f 
undergoing  for  twelve  yeara  this  restraint  at  the  period  of  what  is 
naturally  the  greatest  activity.  The  fact  that  the  child  does  not  rise 
in  rebellion  at  the  prospect  is  because  it  does  not  realize  all  that  it 
must  endure  of  physical  restraint.  The  buoyancy  of  youthful  natures^ 
the  frequent  relaxing  of  the  requisitions  for  restraint  in  recesses,  inter- 
missions and  weekly  holiday  of  Saturday,  go  far  toward  ameliorating 
a  condition  which  otherwise  might  derive  anything  but  hope  or  com- 
fort from  a  consideration  of  its  future  course.  The  time  has  been 
when  a  rigid  restraint  has  been  put  upon  the  child  upon  the  threshold 
of  its  school  life,  with  no  relaxation  accompanying  (except  at  unrea- 
aouable  intervals)  to  vary  its  grinding  monotony.     *     *     * 

2d,  Its  disadvantages. — Chief  among  these  were  cited,  the  distaste 
which  is  created  even  in  young  minds  for  the  atmosphere  and  future 
legitimiite  work  of  the  school- room ;  disadvantages  which  leav^e  in 
their  wake  a  long  train  of  accompanying  evils,  such  as  confirmed  lack 
of  interest,  habits  of  slothfuluess  and  mental  inactivity,  and  a  condi- 
tion generally  very  much  below  par,  even  morally  considered.  These 
are  some  of  ttie  disadvantages,  while  the  physical  results,  caused  by 
physical  restraiut,  from  tlie  length  of  time,  the  improper  positions,  and 
lack  of  adaptation  of  desk  or  seat  to  size  of  pupil,  may  be  in  the 
after-growth  of  a  child  of  no  unimportant  character,     *     ♦     * 

3d»  There  are  some  benefits,  nevertheless,  connected  with  thisphysi* 
cal  restraint.  The  conditions  necessary  for  intellectual  developraeot 
in  after  years  of  study  will  be  more  carefully  observed  because  of 
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required  observance  of  similar  {if  somewhat  severer)  conditions  in 
early  years.  The  plainest  demands  for  order  and  propriety,  attention 
to  which  is  necessary  for  realizing  the  most  profit,  either  from  single- 
recitations  or  extended  courses  of  study,  these  demands  are  partly 
ntisfied  by  the  advantages  resulting  from  physical  restraint,  though 
the  fact  that  these  might  be  secured  by  other  methods  is  by  no  means 
to  be  denied — methods  involving  more  bodily  activity  in  connection 
with  school-room  life,  and  so  uniting  brain-work  with  bodily  move- 
ments as  to  make  the  latter  furnish  a  zest  for  the  former. 

II.  In  considering  the  question  of  proper  physical  restraint,  there 
will  necessarily  enter  the  subject  of  relaxation.    The  sudden  cessation 
of  a  state  of  motion  or  activity,  even  with  respect  to  material  things,, 
was  then  referred  to  as  dangerous,  and  instances  cited,  and  a  gradual 
passing  from  one  condition  or  extreme  was  urged  as  necessary ;  if  we 
pay  no  r^ard  to  this,  the  physical  health  and  the  mental  condition 
irill  sooner  or  later  pay  the  penalty.    Relaxation  (in  the  sense  in  which 
it  18  here  used)  is  a  state  or  occupation  intended  to  give  bodily  relief. 
Sometimes  it  means  nearly  the  same  as  bodily  repose  after  unusual  or 
even  ordinary  physical  labor.     But  in  connection  with  physical  re- 
straint in  the  school-room,  and  as  an  ofiset  to  it,  it  may  comprise 
not  a  state  of  bodily  repose  or  quietude,  but  a  condition  of  greater  or 
lesB  activity  of  the  various  muscles  and  organs  of  the  body.     Prof. 
Jtcobus  then  spoke  of  the  necessity  of  a  wise  combination  of  restraint 
and  relaxation.    "There  are  some  teachers,"  he  says,  "who  have  com- 
bined the  various  exercises  of  their  scholars  so  happily  ;  who  have  so 
much  room  for  the  introduction  of  exercises  calculated  to  relieve  the 
bod  J,  and  seats  and  desks  so  well  adapted  to  the  size  of  their  pupils, 
and  especially  rooms  of  such  capacity  and  so  well  ventilated,  and  with 
ft  proper  number  of  scholars,  as  to  leave  little  to  be  desired,  and  to 
reduce  the  evil  generally  resulting  to  a  minimum."    He  quoted  Fitch's 
remarks  in  his  "  Licctures  on  Teaching :  "  "  If  provision  be  not  made 
for  giving  lawful  vent  to  a  scholar's  personal  activity,  and  he  is  called 
to  maintain  a  confirmed  position  for  an  unreasonable  time,  his  rest- 
lessness and  disobedience  are  the  teacher's  fault,  not  his.      *      *      * 
The  physical  activity  so  natural  to  the  child  needs  to  be  directed,  not 
restrained.     You  cannot  stop  its  flow  without  doing  great  violence  to- 
the  child's  mind  and  heart." 
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'  He  who  ito(«  a  obild  in  terror, 

Slope  its  play  or  itilla  its  eoog, 
Not  aloue  coaimiU  aq  error, 

BqI  a  grievous  xdotaI  wrong. 
Tliea  giv^e  it  [lay  and  never  fear  it, 

Active  lif^  19  DO  defect, 

Corb  it  only  lo  direct. 
Would  you  niop  the  flowiDg  river? 

Tliink  you  ii  would  cea^e  to  flow  ? 
Ooward  it  muet  rnu  forever, 

Better  teach  it  where  to  go." 


Prof.  Jacobus  then  discusses  at  some  length  the  great  value  of  plij'S- 
ical  culture,  gjmnai^tic?*,  calisthcuies  ia  the  school-room  as  an  offset 
to  physical  restraint.  The  need  uf  improved  and  increased  facilities 
was  urged.  He  spoke  of  the  service  which  recent  manuals  of  direc- 
tions have  rendered,  and  how  a  few  enthusiastic  and  determined 
teachers  liave  made  their  work  easier  and  more  protl active  of  good 
(mental  and  physical)  to  their  |)iipils  by  xealously  learning  and  putting 
into  practice  their  com|mratively  simple  instructions.  He  also  sjwke 
of  the  plan  suggested  for  the  solutitm  of  the  problem  through  indus- 
trial education  as  worthy  of  consideration.  He  agreed  with  Prof. 
Morton  tliat  *■  the  greiit  danger  to  the  youtli  is  that  he  has  too  much 
idle  time/'  and  he  lielievtHl  that  tlie  best  teachers  are  those  who  keep 
their  scholars  at  w^ork  and  teach  them  to  love  to  work.  **  The  toil  we 
hate  fatigues  us  soon,"  He  was  glad  that  the  collegea  and  higher  insti^ 
tutions  have  been  waking  up  of  late  to  a  greater  demand  for  attention 
to  the  physical.  He  believed  tlie  lower  grades  of  school  and  academic 
life  ought  lo  be  embraced  in  the  list,  especially  when  we  realize  that 
a  very  small  per  cent,  of  the  youth  of  both  sexes  go  to  higher  insti- 
tutions and  many  drop  out  helHre  tlje  ordinary  public  school  course  is 
even  half  (^ompletetl.  He  asks,  **  How  much  greater  the  ueetl  of  proper 
care  for  the  ninety  and  nine  in  those  years  of  life  when  they  are  moat 
susceptible  to  physical  restraint  and  Ijcforeany  improper  physit^al  mani- 
festatifjn  or  tendency  shall  have  been  c*:»nfirmed  or  strengthened?  ^'  He 
would  insist  that  all  \\  ho  enter  the  ranks  of  teachers  sliall  be  duly  quali- 
fied from  their  knowledge  of  the  system  of  instruction  and  the  nature 
of  their  jnipils  to  know  how  far  and  how  well  the  former  is  adapted 
to  the  latter.  He  ex|ires!sed  surprise  that  the  National  Teachers'  Asso- 
ciation had  given  wi  tittle  attention  to  this  Rubject.  AVhile  it  has  been 
considered  indirectly  iii  some  excellent  papers,  there  lias,  so  far  as  the 
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records  of  their  meetings  show,  been  no  paper  presented  on  the  sym- 
metrical development  of  mind  and  body.  He  commended  Dr.  Hart- 
-well's  "  Physical  Training  in  Colleges  and  Universities/'  published  by 
the  National  Bureau  of  Education.  Prof.  Jacobus  urged  the  positive 
need  of  more  room  for  scholars  and  fewer  scholars  in  a  room,  of  proper 
warmth  and  especially  of  light  and  ventilation.  He  also  referred  to 
the  uncomfortable  and  unhealthful  postures  in  uncomfortable  seats  as 
needing  correction.  Also,  as  one  of  the  greatest  present  needs,  is  to 
•educate  trustees,  committeemen,  teachers  and  even  many  physicians  in 
physiology  and  hygiene. 

Prof.  J.  Madison  Watson,  of  Elizabeth,  was  then  introduced,  and 
opened  the  discussion  on  this  paper.  He  thought  it  was  well  at  the 
opening  of  this  discussion  to  recognize  the  fact  that  practically  man  is 
an  integral,  that  his  powers  of  mind  and  body  are  indivisible,  that  he 
is  a  very  oneness.  Education  really  embraces  the  drawing  forth  of  all 
the  faculties — the  discipline  of  the  intellect,  the  establishment  of  the 
principles,. the  regulation  of  the  heart,  of  the  manners  and  outward 
conduct,  the  training  and  symmetrical  development  of  both  mind  and 
body.  Physical  restraint  in  the  school-room  is  an  abnormal  condition, 
and  it  should  be  exceptional.  The  healthful  activity  of  the  mind 
involves  neither  physical  restraint  nor  mere  acquiescence,  for  both  mind 
and  body  are  naturally  accordant.  The  apt  teacher  readily  awakens 
interest  and  enthusiasm  in  the  minds  of  his  curious  and  inquisitive 
pupils.  He  secures  fixed  attention  for  brief  periods,  and  so  varies  the 
leissons  that  the  very  changes  are  recreative.  He  employs  extensively 
blackboard  exercises  and  the  numerous  pieces  of  apparatus  and  appli- 
ances of  the  modern  8chooI-room,  so  that  the  relaxation  involving 
idleness  and  mitschief  is  quite  unnecessary.  Our  physical  organs 
should  become  a  part  of  our  education.  We  should  be  under  perfect 
control,  that  every  movement  may  be  properly  directed  and  controlled. 
Prof.  Watson  describeil  several  j)hysical  exercises,  including  phonetics. 
He  Hpoke  of  the  great  variety  of  movements  of  the  body  which  might 
be  practiced  where  there  were  no  mechanical  appliances.  He  recom- 
mended them  as  invaluable  to  secure  the  development  of  l)odily  vigor. 
He  was  inclineil  to  doubt  whether  there  could  be  a  well  develo[)ed 
mind  without  a  proi>er  physical  development,  or  whether  there  could 
even  be  a  true  moral  character  without  a  well  develoi>e<l  body. 

Dr.  E.  M.  Hunt  said  the  term  "physical  restraint"  in  connection 
with  our  schools  seemed  to  sound  out  of  place,  as  we  are  accustomed 
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to  g8e  it  ID  reference  to  our  aajlumg  and  priionB.  He  preferred  the 
word  "discipline"  or  traioing  as  thus  applied.  He  spoke  of  the 
necessity  of  simplifyuag  physical  culture  or  exercise,  and  spoke  warmly 
in  favor  of  it. 

Rev.  F.  R,  Brace,  Superintendent  of  Schoola  of  Camden  County^ 
said  he  was  in  harmony  with  the  views  presented  as  to  the  propriety 
and  necessity  of  proper  physical  development.  No  one  was  more 
earnest  in  advocating  physical  training  in  the  school-room,  but  he  said 
that  he  also  believed  in  physical  restraint.  He  spoke  of  the  world 
on  which  we  live  as  being  kept  in  its  place  by  the  law  of  restraint, 
which  is  one  of  the  great  laws  of  the  universe;  of  liberty  of  move- 
ment as  always  within  the  restraint  imposed  by  law;  of  the  train  of 
cars  having  its  liberty  only  as  long  a>s  it  is  restrained  within  the  limits 
imposed  by  its  parallel  rails;  of  restraint  as  necessary  to  strength  ; 
manhood  is  in  its  fullness  only  when  great  reserve  forces  or  restrained 
forces  are  preserved.  He  spoke  of  the  general  that  wins  the  battle 
as  being  the  one  who  knows  how  to  put  restraint  on  part  of  his 
army,  who  can  keep  back  on  the  side  of  some  hill  or  in  some  woods 
a  corps  of  men  who  may  be  eager  to  be  in  the  midst  of  the  fray,  but 
who  are  held  there  by  his  iron  will  until  the  proper  hour  arrives^ 
when  he  gives  the  word  and  these  men  poor  in  upon  the  battle-field 
and  the  victory  is  won.  He  believed  restraint  is  neoeaaary  to  develop- 
ment, is  necessary  to  permanent  success.  He  was  oompelled  to  differ 
with  one  of  the  gentlemen  discussing  these  papers,  who  said  that  he 
doubted  whether  there  could  be  a  proper  mental  or  moral  develop- 
ment without  a  proper  physical  development.  Mr,  Brace  believed 
the  metis  sana  in  corpm^e  saiio  was  a  very  valuable  maxim.  That  a 
good  sound,  strong  body  is  necessary  for  this  world^a  work ;  bat  he 
called  attention  to  many  persons  physically  diseased,  almost  if  not 
quite  from  their  birth,  who  nevertheless  had  made  the  grandest 
mental  attainments,  and  many  such  who  have  attained  to  the  most 
beautiful,  most  lofty  moral  character.  He  felt  that  while  we  should 
give  due  attention  to  this  important  side  of  human  training,  we  should 
not  exalt  it  beyond  its  proper  place. 
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MORNING  SESSION. 

Saturday,  November  20th. 
The  AssociatioD  reconvened  at  9:45  o'clock  a.  m.,  President  Grdte. 
in  the  chair.  The  resolution  introduced  by  Mr.  Harrison  was 
reported  back  favorably  and  adopted,  and  Dr.  D.  L.  Wallace,  of 
Newark;  E.  G.  Harrison,  C.E.,  of  Key  East;  Dr.  H.  Mitchell,  of 
Asbury  Park ;  J.  B.  Pudney,  Esq.,  of  Passaic,  and  Dr.  E.  M.  Hunt, 
of  Trenton,  were  appointed  said  committee. 


THE   WORK   OF  THE   PLUMBEB. 

Mr.  J.  J.  Powers,  of  Brooklyn,  then  read  an  interesting  article  on 
"  The  Work  of  the  Plumber  and  the  Modes  of  Conv^ing  and  Dis- 
posing of  Sewage."  (See  this  report,  page  75.)  He  spoke  of  the  great 
progress  made  in  plumbing  since  his  connection  with  the  plumbing  trade 
b^an  some  20  years  ago.  Formerly,  he  said,  the  plumber's  work  was 
considered  successfully  accomplished  when  the  water  freely  ran  from 
the  supply  pipes  and  the  waste  waters  were  quickly  carried  off  through 
the  discharge  channels.  Afterwards,  when  diseases  increased  in  num- 
ber, the  medical  practitioners  revealed  the  fact  that  some  connection 
existed  between  these  diseases  and  defects  in  the  pluinber's  work ;  this 
was  the  first  step  towards  improvement,  and  to  physicians  alone  are 
the  public  indebted  for  the  advance  in  experimentation  and  investiga- 
tion. Next  came  the  evolution  of  the  sewer-gas  theory,  which  forted 
upon  the  plumbers  many  microbes  and  sanitary  engineers  to  be  taken 
care  of  in  some  manner  least  prejudicial  to  the  public  health.  *  *  * 
The  improvements  in  plumbing  within  the  last  ten  years  are  simply 
phenomenal. 

Dr.  E.  M.  Hunt,  in  opening  the  discussion  on  Mr.  Powers'  paper, 
8aid  that  he  should  occupy  the  time  asking  Mr.  Powers  questions 
rather  than  in  commenting  on  the  paper.  The  chief  questions  and 
answers  were  as  follows : 

Q.  What  relation  has  the  height  of  a  waste-pipe  to  the  siphoning 
of  traps?  A.  As  I  have  the  waste-pipes  always  extend  up  through 
the  roof  full  bore  and  open  there,  and  as  I  use  the  bottle  trap,  I  dis- 
regard height. 
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Q,  HaB  the  length  below  the  trap  any  iDfluenoe  on  siphonage? 
A.  Yes ;  but  with  the  bottle  trap  I  do  not  take  it  into  account,  as  the 
siphon  action  is  valuable  to  stir  op  and  dislodge  sediment  that  would 
otherwise  remain  in  the  trap.  ' 

Q,  Should  a  trap  be  of  smaller  calibre  than  the  pipe?  A,  It 
should  never  be  smaller  and  may  be  larger,  but  I  have  never  found  it 
unwise  to  have  it  the  same  size. 

Q.  Do  you,  as  a  phiraber,  know  of  many  cases  of  pressure  of  sewer- 
gas  in  pipes?  A,  1,  in  my  experience,  have  never  known  of  a  press- 
ure from  the  sewers  great  enough  to  disturb  any  reliable  trap,  except 
where  there  was  an  obstruction. 

Q,  Should  each  trap  have  a  vent-pipe  at  its  crown,  or  out-go?  A^ 
If  the  main-pipe  opens  on  the  roof,  and  the  horizontal  branch  is  not 
more  than  7  feet  from  the  main,  and  such  a  trap  as  this  bottle  trap  is 
used,  I  think  it  unnecessary. 

Q.  In  your  judgment,  should  there  be  a  trap  on  the  soil-pipe  as  it 
leaves  the  house  to  pass  to  the  cesspool  or  sewer  ?    A.  Yes, 

Q.  And  in  that  case  should  there  be  a  vent-pipe  inside  of  this  trap 
running  up  the  outside  of  the  house?  A,  There  should  be,  or  some 
form  of  opening  to  the  air*  There  is,  I  know,  more  circulation  of  air 
in  the  house-pip^s  or  more  currents  when  the  vent  is  not  carried  up, 
but  terminates  at  the  ground  level, 

Q,  What  should  be  its  calibre?  A.  It  is  best  to  have  it  nearly 
that  of  the  vertical  soil-pipe, 

Q,  Can  lead  and  iron  pipe,  as  bought  by  the  pound,  be  trusted  to 
have  uniformity  of  thickness?  A,  Yes,  generally,  but  much  is  used 
that  is  too  thin  throughout. 

Q,  What  should  be  the  thickness  and  quality  ?  A,  Extra  heavy 
iron  and  D  lead  waste. 

Q,  Should  the  iron  pipe  be  coated  as  in  the  Angus  Smith  method? 
A.  I  do  not  believe  it  should,  as  it  conceals  defects. 

Q,  What  plumbing  regulations  do  you  most  approve?  A*  Those 
of  the  Brooklyn  Board  of  Health. 

Prof.  F,  A.  Wilber,  of  New  Brunswick,  asked  Mr.  Powers  if  he 
had  ever  used  alum  in  place  of  perch loride  of  iron  and  chlorine  for 
precipitation.  He  replied  that  he  had  not.  He  had  used  unslaked 
lime,  but  the  odor  was  objectionable.  He  had  never  used  the  sulphate, 
but  the  perchloride  of  iron  had  given  him  the  best  satisfiiction* 

Prof.  Wilber  said  that  alum  is  the  best  coagulant  he  knew  of,  bet- 
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ter  than  the  perchloride,  very  much  cheaper,  and  can  be  had  any- 
where* Sewage  thus  treated  may  be  safely  put  anywhere.  He  also 
apoke  of  the  value  of  sewage  thus  treated  for  agricultural  purposes* 


PBESERVED   FOODS. 


Shippen  Wallace, 


D.,  of  Burlington,  was  introduced,  anc 
rented  a  paper  on  "Preserved  Foods,"  After  tracing  the  early 
history  of  the  preservation  of  foods^  he  spoke  of  its  introduction  on 
«  commercial  basis  in  this  country  during  the  California  gold  excite- 
ments, in  1848,  but  not  to  any  extent  until  the  civil  war  commenced, 
Aince  which  time  it  has  steadily  grown  until  now  it  has  assumed  enor- 
mous proportions,  and  preserved,  or  as  more  commonly  called,  canned 
articles  of  food  are  to  be  found  in  all  parts  of  the  world,  and  mainly 
af  American  production.  He  spoke  of  the  vast  number  of  articles 
oow  preserved,  and  we  can  well  remark,  as  did  the  poet  over  two 
hundred  years  ago : 

"  Tbere'i  no  want  of  meat,  eir, 
Fortlj  And  coriooi  viandB  are  prepared 
To  please  all  kindii  of  appetite." 

Millions  of  dollars  of  capital  are  now  invested,  mostly  in  the  M 
die  and  Eastern  States.  It  has  been  estimated  that  there  are  over  800 
factories  in  the  United  States  engaged  in  this  work,  turning  out 
500,000,000  tins  annually.  For  several  years  there  have  been  an 
average  of  50,000,000  cans  of  salmon  packed  ;  tomatoes,  72,000,000 
<3ans ;  corn,  5,00^j,000,  Besides  these  we  have  the  various  other 
vegetables,  meats,  condensed  milk,  fruits,  &c*,  &c.  The  process  of 
preparing  consists  in  partially  cooking  and  then  hero^eticmlly  sealing 
the  article  in  a  tin  or  glass  vessel,  and  when  properly  done  it  will 
keep  for  an  indefinite  time.  At  the  Fisheries  Exposition,  in  Berlin, 
in  1880,  the  American  canned  salmon,  which  was  awarded  the  first 
prize,  was  packed  in  1876.  Dr,  Wallace  then  refers  to  the  remark- 
able freedom  from  adulteration  of  these  canned  goods,  while  there  has 
l>een  so  much  adulteration  of  other  articles  during  the  past  decade. 
He  cited  a  number  of  instances  of  the  chemical  examination  of  large 
varieties  of  cannetl  goods.  It  has  been  the  universal  verdict  of  those 
who  have  examined  them  that  they  contain  nothing  injurious  or 
harmful.     He  made  the  assertion  that  there  is  not  on  record  a  well- 
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authenticated  case  of  poisoning  or  death  from  the  use  of  canned  food 
that  was  sound  at  the  time  it  was  consumed*  Death  recently  resulted 
in  a  case  where  the  victim  had  eaten  putrid  salmon.  It  is  such  cases 
as  these  which  have  created  the  impression  lu  the  public  mind  that 
some  legislation  is  necessary  for  the  protection  of  the  public  healthy 
when  it  is  safe  to  say  that  far  more  sickness  has  been  occasioned  by 
the  same  amount  of  fruits,  vegetable,  fish  and  meats  not  canned.  A 
moment^s  reflection  will  show  that  food  exposed  to  a  high  degree  of 
heat,  as  all  csinned  goods  are,  in  the  preserving  process,  are  more 
likely  to  be  free  from  disease-prodLieing  germs,  and  as  canoed  goods 
are  usually  put  up  at  the  sourceB  of  supply  while  fresh,  and  are  her- 
metically sealed  while  in  that  condition,  they  are  really  fresher  aod 
more  wholesome  than  the  so-called  **  fresh"  fruits,  &c,,  which  are 
exposed  for  considerable  periods  of  time  in  city  markets.  In  opening 
a  can,  if  it  has  been  improperly  sealed,  one  may  find  the  contents  ex- 
tremely acid  or  covered  with  "mold;''  if  so  do  not  use  them.  All 
preserved  foods  should  be  removed  from  the  cans  when  opened,  and 
portions  not  allowed  to  remain  in  for  several  days,  as  the  action  of  the 
air  causes  the  acids,  &c.,  to  act  on  the  metal  of  the  can,  and  after  a  few 
days  sufficient  of  the  tin  may  be  diasolved  to  cause  sickness,  or  the 
food  may  be  spoiled*  In  concluding,  he  advised  no  one  to  buy  what 
are  called  "swells"  in  the  trade — where  the  top  or  bottom  of  the  can  is 
swelled  or  pushed  out  by  the  gas  in  the  interior.  This  bulging  shows 
imperfect  process  of  canning,  which  causes  some  fermentive  change 
in  the  contents.  Reprocessed  goods  should  also  be  avoided — ^a  small 
hole  is  punched  in  the  end  of  the  can,  the  contents  then  reboiled,  the 
swelled  head  pushed  down  and  the  new  head  soldered  up.  A  new 
label  is  then  put  on,  so  that  the  can  will  look  as  good  as  new.  They 
may  sometimes  be  identified  by  finding  two  soldered  holes  instead  of 
one  in  the  top  or  bottom.  All  articles  found  in  cans  rusted  or  cor- 
roded should  not  be  eaten.  Remember  that  all  canned  goods, 
especially  meats,  should  be  removed  from  the  can  immedtaidg  on  open- 
ing and  then  placed  in  glass  or  earthenware  vessels  and  treated  the 
same  as  ordinary  articles  of  food,  that  is,  placed  where  they  will  not 
putrefy  or  ferment. 

Prof.  F.  A,  Wilber  opened  the  discussion  oo  Dr.  Wallace's  paper. 
He  thought  that  little  need  be  said  after  the  full  presentation  of  the 
subject  in  the  paper.  After  commenting  on  some  points  of  the  paper, 
he  said  that  one  other  point  was  worthy  of  consideration — the  cleaoli- 
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latter  part  of  the  last  century.  Have  not  oar  microscopes  shown  that 
the  virus  was  in  the  shape  of  a  germ  ?  To  this  class  of  diseases  typhoid 
fever  belongs*  It  can  be  transmitted  by  a  saturated  atmosphere 
(throngb  sewer-gas),  also  by  diseased  meat,  but  above  all,  and  embrac- 
ing allj  by  drinking-water.  This  may  arise  by  a  concentration  in  well» 
during  dry  seasons  as  instanced  by  Dr.  Lindsley;  by  water  contami- 
nated in  the  laundry,  and  the  refuse  finding  its  way  to  the  water 
supply;  from  wells  polluted  by  escafK!  from  vaults;  by  pollution  of 
streams;  by  milk,  according  to  Ballard^  where  the  cans  were  washed 
by  polluteil  water.  Dr*  Baldwin  cited  numerous  illustrations  to- 
enforce  these  statements. 

Prof.  J.  H.  Raymond,  M,D.j  of  Brooklyn,  N.  Y,,  thought  possibly 
too  much  attention  had  lately  been  given  to  the  causation  of  typhoid 
by  drinking-water.  He  does  not  believe  that  water  is  the  only  carrier 
of  the  poison  by  any  means.  In  Brooklyn  they  had  abolished  nearly 
all  the  public  pumps,  only  one  now  left^  but  typhoid  fever  did  not 
disap|>ear.  Last  year  there  were  150  deaths.  In  nearly  all  the- 
epidemic,  where  the  cause  had  been  traced  to  drinking-water,  the- 
number  of  cases  was  large,  what  we.  should  expect.  The  converse 
should  be  equally  true,  where  a  small  number  of  cases,  the  causatiorb 
by  well  or  drinking-water  is  disproved.  Drinking-water  had  com- 
paratively little  to  do  with  causation  in  these  150  cases.  They  had  & 
complete  history  of  every  case  from  October  Ist,  to  the  end  of  the- 
year  1885,  No  single  cases  did  we  find  where  perfect  plumbing  waa 
found,  but  in  all  cases  it  was  found  faulty.  The  sewers  were  dis- 
infected and  the  epidemic  ceased.  He  believed  that  three  things  were- 
essential  in  preventing  epidemics  of  this  disease: 

First  See  that  the  plumbing  is  in  good  condition,  i 

Secofid.  See  that  the  discharges  of  typhoid  fever  patients  are  dis* 
infected. 

Third,  See  that  the  public  sewers  are  disinfected. 

Dr.  E.  M-  Hunt  said  he  would  present  two  thoughts :  Firsi,  If 
typhoid  fever  is  generally  conveyed  by  water,  it  is  scai^cely  safe  to 
assume  that  it  is  never  conveyed  by  air  in  close  proximity  to  water. 
He  instanced  a  case  in  his  practice  where  he  hacLreason  to  believe  that 
it  was  contmcted  from  the  vapor  arising  from  soiled  typhoid  clothing 
which  was  being  stirred  while  being  soaked  and  heated  over  a  fire. 
The  water  of  moist  air  can  get  into  the  lungs  and  the  stomach.  In 
the  close  rooms  of  the  sick,  the  water  of  very  moist  and  warm  air  is 


DEINKINGkWATER  AND  TYPHOID  FEVER.     231 

a  probable  source  of  communication  as  well  as  drinking  water. 
Second.  The  fact  that  a  disease  is  shown  to  have  a  specific  organism 
or  microphyte  does  not  prove  that  it  may  not  have  arisen  without  a 
previous  case  of  the  same  exact  epectficUy.  There  can  be  such  new- 
ness without  involving  the  acceptance  of  any  doctrine  of  spontaneous 
generation  on  the  one  hand,  or  without  denying  on  the  other  that 
such  diseases  arise  in  the  great  majority  of  cases  from  an  antecedent 
case.  Dr.  Hunt  illustrated  this  by  showing  how  hybrids  are  multi- 
plied so  distinct  from  their  parentage  as  to  have  a  type  of  their  own. 
On  the  authority  of  Prof.  Grey  and  others,  he  contradicted  the  com- 
mon impression  that  hybrids  are  sterile,  as  they  are  sometimes 
immensely  prolific.  He  brought  this  new  view  to  bear  on  what  may 
be  called  the  infinitessimal  botany  of  communicable  diseases.  He 
claimed  that  by  what  we  may  have  at  times  to  call  fortuitous  circum- 
stances, new  forms  of  disease  may  spring  up  from  peculiar  approxi- 
mations of  the  low  plant  life  of  diseases,  and  by  peculiar  conditions  of 
atmosphere  and  surroundings.  Thus  out  of  the  jungle  fever  ef 
Africa,  and  the  ^'  bilge  and  hold  '^  typhus  of  the  tropics,  may  have 
oome  yellow  fever ;  out  of  common  intestinal  fluxes  and  aggregated 
and  vicious  cross  and  culture  power  on  the  delta  of  the  Ganges^ 
cholera ;  out  of  minglings  of  microphytio  life  in  animal  and  v^eta- 
ble  decompositions,  typhoid  fever ;  and  from  excessive  conditions,  the 
ordinary  forms  of  sore  throat  occasionally  have  given  place  to  diph- 
theria. In  the  mind  of  the  speaker,  this  was  not  a  mere  idea,  but 
seemed  a  necessary  hypothesis  derived  from  studies  and  experience  in 
epidemiology.  The  most  hopeful  ideas  in  sanitary  and  medicinal 
therapeutics  are :  (a)  to  find  whether  and  under  what  circumstances 
hybridism  or  other  de  novo  production  of  contagium  occurs ;  (6)  to 
find  and  overcome  those  insanitary  conditions  of  surroundings  favor- 
able to  the  reception  or  propagation  of  disease ;  and  (c)  by  antiseptics 
to  sterilize  the  human  system  in  times  of  exposure,  so  that  it  will 
refuse  reception  or  culture  to  this  destructive  plant  life. 

Dr.  I.  N.  Quimby  thought  the  pai)er  an  able  one.  He  agreed  with 
Dr.  Hunt.  He  believed  that  cases  of  diphtheria  and  typhoid  fever 
were  met  with  of  spontaneous  origin. 
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AFTERNOON  SESSION. 


SANITABr  ADMINISTBATIOS. 
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The  ooncludiDg  session  was  held  at  2;15  o'clock  p.  M.,  when  the 
President  introduced  Prof*  Joa.  H.  Raymond,  M.D.,  of  Brookljm, 
who  delivered  an  able  lecture  on  '*The  Chief  Points  in  Sanitaiy  Ad- 
ministration; What  Should  be  Required  m  to  Vital  Returns  and  the 
Notification  of  Disease/^     He  did  not  believe  that  the  sanitary  admin- 
istration is  efficient  when  the  power  18  vested  in  a  Board  composed  of 
a  number  of  members.     A  single  individual  invested  with  adminig- 
trative  power  is  far  better.     There  are  so  many  cases  where  prompt 
action  is  required,  and  it  does  not  do  to  wait  for  the  meetings  of  the 
Board,  which  is  usually  held  at  stated  intervals*     The  head  of  the 
department  should  have  a  competent  deputy  to  represent  him  when 
ill  or  necessarily  absent  for  some  other  cause,  who  should  be  clothed 
with  powers  equal  to  those  of  his  superior.     There  should  also  be 
some  one  on  the  staff  whose  duty  it  should  be  to  take  charge  of  the 
vital  statistics.     He  should  be  one  who  is  familiar  with  the  nomen- 
clature of  disease,  and  a  person  of  experience.     He  should  be  thor- 
oughly informed  as  to  localities  where  disease  prevails  or  epidemios  are 
likely  to  break  out.     There  should  also  be  on  the  staff  of  a  r^ular 
organized  Board  of  Health  a  number  of  medical  men  specially  edu- 
cated in  the  diagnosis  of  contagious  diseases.    A  typical  Health  Board 
was,  in  the  speaker's  opinion,  one  composed  of  men  who  devote  their 
entire  time  to  sanitary  affairs.    Persons  who  have  their  living  to  make 
will  of  necessity  always  subordinate  public  to  private  duty.     He  was 
persuaded  that  one  man  giving  his  entire  time  was  worth  more  than 
five  men  giving  only  a  part  of  their  time.     Each  one  of  these  medi- 
cal Inspectors  should  be  assigned  a  district,  and  it  should  be  a  perma- 
nent appointment  so  that  he  could  become  thoroughly  conversant  with 
the  people's  sanitary  surroundings  in  their  homes,  and  so  come  to  be 
looked  upon  by  the  people  in  it  as  their  health  officer.     Such  an  offi- 
cer can  gain  the  consent  of  persons  for  the  removal  of  patients,  when 
removal  is  necessary,  better  than  a  stranger  can.    All  the  subordinates 
in  a  health  department  should  be,  in  a  sense,  experts*    The  Insijectors 
should  possess  a  knowledge  of  human  nature,  with  tact — knowing  how 
to  deal  with  men.     In  a  word,  they  should  possess  common  sense. 
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Many  an  Inspector  has  failed  for  want  of  it.    Evei7  Board  of  Health 
flhoold  have  a  chemist,  to  determine  questions  of  adulteration  of  milk, 
of  foods.    There  should  be  one  or  more  public  vaccinators;  this  ap- 
pointment should  be  permanent ;  each  one  should  go  over  the  ground 
of  his  district  not  only  during  epidemics  of  small-pox,  but  also  be- 
tween the  intervals.     The  tendency  is  too  much  to  treat  small-pox 
after  it  comes,  rather  than  to  prevent  its  appearance.     A  veterinarian 
ie  also  important  as  an  adjunct  to  an  efficient  Health  Board.     Some 
diseases  of  the  lower  animals  are  communicable  to  men.     It  is  very 
important  for  the  protection  of  the  community  that  meat  be  inspected 
regularly,  and  it  should  be  inspected  at  the  slaughter  houses  where 
the  viscera  as  well  as  the  carcass  can  be  well  examined.     He  had 
known  of  many  cases  where  such  examination  (of  the  viscera),  where 
the  meat  had  been  condemned,  in  which,  if  the  carcass  only  had  been 
examined,  the  meat  would  have  been  so!d.     In  our  cities  and  towns 
where  it  is  impossible  to  dispose  of  waste  material  on  the  spot,  and 
we  have  to  have  sewers,  there  should  be  one  or  more  efficient  plumbers 
on  the  Health  Board.     It  not  only  makes  the  ordinary  plumber  more 
careful  when  he  knows  that  his  work  is  to  be  inspected,  but  he  has 
known  of  many  cases  where  defects  in  the  soil-pipes  in  the  wall  had 
been  detected  by  a  competent  plumber,  when  the  ordinary  physician 
without  practical  experience  in  plumbing  had  failed  to  detect  them. 

The  Health  Department  he  thought  should  also  embrace  a  fumi- 
gating and  disinfecting  corps,  it  may  be  a  medical  corps,  perhaps  one 
or  more  specially  skilled  laymen.     He  spoke  against  the  popular 
fallacy  that  a  little  sulphur  burned  in  a  hot  pan,  or  in  fact  any  fumi- 
gHtion  that  can  be  done  while  the  patient  is  in  the  room  is  sufficiently 
effective.     In   regard   to   the   returns  of  physicians  and   others  he 
tfaoaght  a  great  deal  of  the  difficulty  is  chargeable  at  our  own  doors. 
If  their  reports  are  only  placed  on  file  without  further  investigation, 
the  physicians  are  not  likely  to  take  much  interest  in  it.     We  should 
^i^t  all  contagious  diseases  alike.     Physicians  report  small-pox  cases 
^^^cause  they  know  that  Boanis  of  Health  take  cognizance  of  such 
^=^868  and  institute  steps  at  once,  and   because  the  general   public 
^lieve  it  to  be  the  most  terrible  of  diseases,  and  physicians  are  liable 
^0  be  denounced  for  failing  to  send  in  reports  to  the  authorities. 
^Vhy  not  in  diphtheria,  typhoid  fever,  scarlatina  and  measles?    Some 
ten  years  ago  the  Brooklyn  Board  treated  all  these  disease  alike. 
Educational  documents  on  the  importance  of  stamping  out  these  dis- 
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eiaes  were  sent  *but  among  the  people  and  they  did  an  immense 
amount  of  good.     Some  physicians  look  upon  the  requiremeot  to 

report  as  illegal  and  as  an  invasion  of  their  rights,  but  they  are  grow- 
ing less  and  less  in  number. 

In  Brooklyn  the  cases  of  contagious  disease  are  reported  to  the 
Inspector  of  the  district  m  which  they  occur.  When  received  the 
Inspector  goes  to  the  house  and  inspects  the  surrounding,  endeavors 
to  ascertain  its  origin,  &c.  The  children  in  the  family  are  prevented 
from  attending  public  schools,  if  necessary  the  Inspector  notifies  the 
teachers.  When  deaths  occur  in  contagious  disease  cases  the  Inspector 
should  be  sent  to  the  house,  should  see  that  it  is  properly  disinfected^ 
allow  no  public  funerals  and  see  in  every  way  that  its  spread  shall  be 
prevented.  The  importance  of  physicians  making  returns  of  -these 
cases  will  be  seen  when  it  is  understood  that  they  are  the  t)a&is  of 
efficient  work  by  the  Health  Board,  fl 

Dr.  D.  L*  Wallace,  of  Newark,  opened  the  discussion  on  Prof. 
Raymond's  lecture.  He  thought  the  plan  detailed  was  admirable  iji  ^ 
cities  and  large  towns*  In  Newark  they  had  eight  physicians  who^ 
attend  the  sick  and  poor,  and  they  report  monthly.  They  have  eight 
Sanitary  Inspectors  who  report  every  day  as  to  the  condition  of  their 
respective  districts;  they  are  trained  by  lectures,  &c.  Every  city 
should  have  one  or  more  Sanitary  Engineers  to  do  this  drilling  or 
training,  and  they  should  examine  the  sewers  and  drains  and  the 
plumbing.  He  would  insist  that  disinfection  and  isolation  should  be 
enforced  in  contagious  diseases.  The  law  allows  physicians  25  cents 
for  each  contagious  case  reported.  He  thought  that  returns  of  births, 
deaths  and  marriages  should  be  made  direct  to  the  Board  of  Health. 
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The  President  announced  the  following  Comraittee  on  Legislation : 
E.  S,  Atwater,  Esq.,  of  Elizabeth,  Chairman;  L.  B*  Ward,  C.E.,  of 
Jersey  City ;  E.  M.  Hunt,  M.D.,  of  Trenton  ;  Hon.  E.  O.  Chapman, 
of  Trenton;  and  J.  A.  McGrath,  Esq,,  of  Jersey  City.  M 

The  Secretary  reported  from  the  Executive  Council  the  following" 
nominations  for  oflBcers  for  the  ensuing  year : 


Fresidmt ...,....,W.  K.  Newton^  M.D Faterson. 

Fird  Vice-Pte9idmi,...,**....,.,E.  h.  B,  Godfrey,  M.D Camden. 

Second  Vice-Premimi H.  Mitchell,  M.D.,,..... Aebury  Park. 

Recording  Secrdary., .....D.  C*  Ekolish,  M.D New  Bninawick. 

Corresponding  Secretary Prof.  J.  Madison  Watson Elizabeth. 

Treasurer J.  C.  PuMPELLY,  Esq..... Moiristowra. 
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EXECUnYE  COUNCIL. 
(With  the  aboTe-namtd  offlcen.) 

DowLiNO  Benjamin,  M.D.,  Chairman Camden. 

Mereill  E.  Gates,  LL.D New  Brunswick. 

Hon.  E.  O.  Chapman Trenton. 

Rev.  Dr.  A.  E.  Ballard Ocean  Grove. 

G.  P.  Olcott.  C.E Orange. 

C.  B.  Brush,  C.E Hoboken. 

Rev.  F.  R.  Brace Blackwoodtown. 

Prof.  Chas.  Jacobus New  Brunswick. 

C.  P.  Bassett,  C.E Newark. 

Hon.  J.  A.  McGrath Jersey  City. 

Shippen  Wallace,  Ph.D Burlington. 

Prof.  Wright  Eckersly Long  Branch. 

8.  H.  Hunt,  M.D Long  Branch. 

D.  L.  Wallace,  M.D Newark. 

Uriah  White,  Esq Asbury  Park. 

These  gentlemen  were  unanimously  elected. 


FOODS,  DRINKS  AND  ILLUMINANTS. 

Dr.  Newton  then  read  a  paper  on  "  What  Boards  of  Health  Can  Do 
to  Prevent  Adulteration  of  Foods  and  Drinks  and  the  Sale  of  Dan- 
gerous Illuminants." 

He  said  it  was  not  his  intention  to  deliver  an  elaborate  lecture,  as 
the  programme  would  indicate,  but  he  thought  that  the  purpose  of 
the  State  Board  in  asking  him  to  address  the  Association  would  be 
accomplished  if  he  ran  over  in  a  conversational  way  the  various 
branches  of  the  topic.  He  said  that  the  question  propounded  by  the 
title  might  be  answered  by  saying  that  the  powers  conferred  by  law 
qp  our  local  Boards  of  Health  were  so  supreme,  that  if  they  enforced 
the  laws  the  sale  of  adulterated  foods  and  dangerous  oils  would  be 
immediately  checked.  He  also  stated  that  no  new  legislation  was 
needed  under  this  head,  but  that  sufficient  power  wa.s  already  given, 
and  that  all  that  was  necessary  was  for  Boanis  to  begin  work.  He 
discussed  the  topic  under  the  following  heads:  I.  Powers  of  local 
Boards,  (a)  under  the  food  law,  (6)  under  the  milk  law,  (c)  under  the 
dairy  protection  act.  II.  Powers  to  prevent  the  pollution  of  water- 
supply.  III.  Powers  reganling  the  sale  of  illuminating  oils.  IV. 
Duties  of  Boards. 

An  act  to  prevent  the  adulteration  of  food  or  drugs,  pa-rse^l  in 
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March,  1881,  and  the  suppleraeot  of  1883,  defines  and  prohibits  adal- 
teration  and  empowers  local  and  other  healtli  officers  to  enforce  it. 
The  milk  law  also  empowers  locaJ  Boards  to  check  the  sale  of  impure 
milk.  Under  the  dairy  protection  act  of  1886  the  sale  of  impure 
butter  may  be  prohibited.  Local  Boards  also  have  power  to  forbid 
the  Bale  of  oil  that  does  not  come  up  to  the  legal  test.  Regulations 
for  the  government  of  Inspectors  under  these  laws  have  been  issued 
by  the  State  Board  of  Health,  and  clearly  define  the  duties  of  these 
officers.  In  closingj  Dr.  Newtoo  said  that  in  all  cities  and  populous 
towns  and  boroughs  the  local  health  authorities  should  enforce  these 
laws,  and  that  Inspectors  should  be  prepared  to  insure  a  pure  food 
supply.  He  recommended,  when  possible,  a  chemist  should  be  in  the 
employ  of  local  Boards  to  whom  could  be  sent  foods  and  drinks  for 
analysis*  In  the  smaller  towns  and  villages,  where  the  ejtpenditure 
for  these  purposes  could  not  be  warranted,  that  the  State  Board  should 
have  supervision  over  this  kind  of  work,  and  that  samples  of  foods 
and  water  should  be  sent  to  that  body.  He  stated  that  the  State 
Dairy  Commissioner  would  examine  samples  of  milk  and  butter  with- 
out expense  to  the  local  Boards  of  Health.  Dr.  Newton  illustrated 
his  lecture  by  exhibiting  various  instruments  for  testing  milk,  oil,  Ac. 
A  sample  of  milk  that  had  been  procured  in  Trenton  was  examined 
and  found  to  be  above  the  average  in  purity  and  richness. 

J.  C.  Pumpelly,  Esq.,  moved  the  following,  which  was  unanimously 
adopted  : 

*'jR^8o/«e(/,  That  the  State  Board  of  Health  be  requested  to  call  the 
attention  of  township  and  other  authorities  to  the  law  that  makes  the 
establishment  of  a  Board  of  Health  mandatory." 

Dr.  Mitchell  claimed  that  we  should  do  our  best  to  secure  better 
administration  of  sanitary  laws.  The  work  of  training  Inspectot^ 
can  and  ought  to  have  immediate  consideration.  The  State  Board  of 
Health  is  now  taking  steps  towards  their  more  thorough  culture  in 
sanitary  science.  One  of  the  most  pressing  needs  to-day  was  a  law, 
properly  enforced,  to  secure  the  proper  construction  of  houses, 
especially  of  their  drains. 

Dr.  F.  Gauntt,  of  Burlington,  desired  to  express  his  gratification, 
and  congratulate  the  Association  on  the  great  progress  made  in  our 
State  in  santtary  matters,  and  gave  this  Association  great  commenda- 
tion for  what  it  had  accomplished. 
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Presideiit  Green,  in  a  few  closing  remarks,  spoke  of  the  growth  of 
the  Association  in  influence  and  earnestness,  and  he  felt  that  this 
meeting  had  been  a  remarkably  successful  one. 

Thus  closed  the  twelfth  annual  meeting,  which,  in  the  presenta- 
tion of  able  papers  and  lectures,  and  the  interesting  and  practical 
discussions  thereon;  in  the  desire  for  and  determination  to  do  more 
thorough  work  through  better  administrative  methods  and  more 
thoroughly  qualified  health  officers,  as  well  as  in  the  enthusiasm 
exhibited  in  behalf  of  sanitary  reform  in  its  various  departments,, 
will,  it  is  believed,  exert  an  influence  throughout  the  State,  which 
will  be  powerfully  felt  during  the  coming  years. 


SUMMARY  OF  REPORTS  FROM  LOCAL 
BOARDS  OF  HEALTH. 


BT  THE  8ECRETABY. 


Besides  the  frequetit  oorrespondenoe  had  with  the  various  local 
Boards  of  Health  throughout  the  State,  the  law  requires  an  annual 
report,  as  follows : 

Sec.  11.  And  be  it  enacted,  That  every  local  Board  of  Health  of 
any  township,  county,  city,  borough,  town  or  other  municipality  shall, 
on  or  before  the  first  day  of  October  in  each  year,  in  addition  to  other 
reports  required,  prepare  an  annual  report  of  the  condition  of  the  pub- 
lic health  in  their  several  districts,  stating  therein  any  special  cause 
for  deterioration  of  health  or  of  hazard  thereto,  and  shall  therein 
answer  any  inquiries  which  may  have  been  addressed  to  them  by  the 
State  Board  of  Health,  and  such  Boards  shall  forward  a  copy  of  such 
reports  to  the  State  Board  of  Health  on  or  before  the  fifteenth  day  of 
October  in  each  year. 

In  accordance  with  this  section  of  the  law,  full  response  is  made 
by  the  most  of  the  Boards.  Where  there  is  no  report  it  is  usually 
because  of  want  of  proper  organization  of  the  Board.  Here  and 
there  a  township  regards  itself  so  remarkably  healthy,  or  some  mem- 
ber of  the  township  committee  is  so  positive  as  to  the  Heedlessness  of 
a  Boanl,  that  the  law  is  not  conformed  to.  Yet  just  such  townships 
are  now  and  then  caught  with  the  intrusion  of  some  nuisance  that 
might  easily  have  been  preventeil,  or  with  the  outbreak  of  an  epi- 
demic, which  only  gets  headway  because  the  local  Board  is  not  in 
working  order.  Just  now  two  townships  are  involved  in  an  epidemic 
and  a  panic  that  could  never  have  occurred  in  other  townships  where 
the  Boards  are  in  ready  understanding  as  to  authority  and  how  to  use 
it.  As  a  consequence,  the  cx{)ense  of  a  mouth  and  the  loss  of  trade 
to  the  district  will  be  more  than  Health  Boanls  would  have  cost  in  ten 

years. 
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The  foUowijig  is  the  usual  schedule  which  is  sent  each  year  to  the 
local  Boards : 


SCHEDULE  OF  SUBJECTS   FOB   REPOKT, 


A. 

Locttioo,  populMion  and  dimala. 

N, 

B, 

Geology,  lopograpby  ttnd  contour. 

C. 

Water  80  pply. 

0. 

D. 

Draimtge  and  Bewerage. 

P. 

E. 

Sireeti  and  public  groQiida. 

a 

P. 

HooMB  and  I  heir  tenancy. 

R, 

a 

Modea  of  lighting. 

8. 

H. 

Eefnse  and  excreta  (how  managed). 

T. 

I. 

M»rketj. 

J. 

Die  eases  of  auimaU, 

u. 

K. 

Slaoghter  hou»e8  and  abattoire. 

V. 

L. 

ManafactoHe*  and  trades. 

w. 

M. 

Schools  and  achool  and  other  public 
bnildings. 

and     otfa«r 


Atmshonie,    lio^pitala 

chahtiea. 
Police  and  prisons. 
Fire  gnarda  or  escapee. 
Cemeteriee  and  burial. 
Public  health  laws  and  regolationa. 
Registration  and  vital  statistica. 
Quarantine  or  care  over  contagiou* 

diseases  and  vaccination. 
Sanitary  expenses. 
Heat  and  ventilation  for  dwellinga. 
Prevalent  di^eaaee  of  the  year. 


Olher  Bobjects  may  be  named  under  X,  Y,  Z,  The  subjeota  may  thus  be  referred  to 
by  the  letters. 

If  the  sheet  provided  is  not  sufficient,  add  others,  marked  with  the  letters  wbicb 
4eaignate  the  topic  treated. 

Where  there  have  been  previous  reports^  some  of  the  items  am 
already  on  file  and  do  not  require  repetition. 

Where  tliere  is  evidence  of  neglect  or  of  the  need  of  more  active 
measures,  we  now  seek  to  send  Sanitary  Inspectors  to  instruct  local 
Boards  in  the  law  and  their  duties  under  it;  to  aid  local  Inspectom 
and  to,  in  other  ways,  supplement  the  work  of  the  local  Boards.  The 
State  Board  has  resolved  to  give  the  services  of  its  Inspectors  more 
fully  to  the  local  Boards  where  there  is  evident  need  of  it  Here  and 
there  a  city  which  neglects  its  sanitary  care,  and  so  becomes  a  menace 
to  the  State  at  large  as  well  as  to  its  own  citizens,  will  be  visited, 
inspected  and  fully  reported  upon  by  the  State  Board  or  its  represen-. 
tatives. 

The  returns  from  local  Boards,  many  of  which  are  valuable  aa 
records,  do  not  need  to  be  repeated  in  the  annual  report.  We  there- 
fore study  brevity,  and  only  abstract  so  much  as  seems  to  be  of  general 
interest.  Other  Boards  are  thus  often  guided  in  their  duties  and 
privileges. 
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ATLANTIC   CK)UNTY. 

Atlantic  City.  -  Report  from  M.  D,  Youngman,  M.D.,  z&o'y. 
The  water-sapply  has  been  ample  for  the  past  year,  and  of  most 
ezoellent  quality.  The  company  deserve  commendation  for  their  care 
in  filtering  and  storing  in  time  of  plenty  for  the  drouth  that  usually 
attends  the  summer  season  along  this  sea-coast.  Many  people  still 
depend  on  cisterns,  but  the  majority  use  the  city  water.  The  fact  of 
its  source  being  from  a  stream  arising  from  numerous  local  springs 
and  traversing  a  country  that  is  almost  wild,  gives  a  feeling  of  confi- 
dence in  its  purity.  All  lead  pipes  have  been  removed  by  order  of 
the  Board  and  replaced  with  galvanized  iron. 

The  drainage  system  in  operation  here  is  still  undergoing  improve- 
ment, although  so  far  as  fulfilling  the  ends  sought  as  to  removal  of 
sewerage  its  success  is  demonstrated.     The  large  increase  of  hotels  and 
cottages  connecting  necessitated  the  addition  of  another  suction  pump 
and  this  was  added  the  first  of  the  year,  and  during  the  busy  season 
both  were  kept  running.     At  the  request  of  the  Board  the  company 
agreed  to  put  flush  tanks  at  the  extremes  of  the  system  and  build  man- 
holes at  the  intersection  of  all  streets.     The  company  have  found  it 
advisable  to  remove  many  of  the  terra  cotta  pipes  first  put  down,  and 
replace  them  with  larger  iron  ones,  particularly  in  those  streets  where 
they  approach  the  pumping  station  and  needing  to  be  put  at  the  great 
depth  necessary  to  get  the  requisite  fall.     An  increasing  number  of 
people  connected  with  the  system  this  fall,  and  all  express  themselves 
pleased  with  its  o{)eration.     In  those  cases  where  no  sewer  connection 
is  made  the  Board  observes  the  strictest  oversight  to  see  that  the  ordi- 
oance  requiring  brick  cess(K)ols  with  water-tight  bottoms  is  complied 
with. 

Our  streets,  always  noted  for  their  uniformity,  and  finely  paved, 
l^ave  been  kept  unusually  clean  the  past  .summer  by  direct  supervision 
^f  the  Board.  All  the  surface-water  is  carried  off  through  a  system 
^f  trunks  that  empty  in  the  thoroughfare  on  the  lea  of  the  Island,  and 
J^o  surface-water  is  allowed  to  enter  the  sewers. 

Within  the  last  year  the  incandescent  electric  light  has  been  intro- 
duced in  our  city,  and  is  being  very  generally  adopted  by  the  hotels, 
"^is,  one  of  the  most  im{>ortant  sanitary  improvements  of  the  age,  is 
of  particular  value  here  where  large  numbers  of  invalids  congregate 
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tbrou^h  the  winter  and  spring  months.     Gas  ifi  of  good  quality  and 
used  fltill  in  many  public  and  private  hiiildings.  S 

Ck)nt€nts  of  cesspools  and  privy  vaults,  as  well  as  garbage,  is  trans-  ^ 
ported  in  sealed  duoigans  on  scows  to  points  on  the  maLnlaod  25  and  .. 
SO  miles  distant  from  the  city  and  comj>oated.  ^M 

There  are  several  large  charitable  institutions  here,  among  them  a  ^^ 
home  for  children,  where  hundreds  of  lives  are  saved  every  summer  of 
children  from  the  lower  clajsaes  of  the  large  cities.  Besides  the  main 
building  there  are  a  aeries  of  small  cottages  for  a  mother  and  her 
children.  Ail  of  these  institutions  are  in  first-class  sanitary  condi- 
tion. The  Mercer  Memorial  House  for  Invalid  Women  is  the  last 
institution  opened,  and  is  fitted  up  wtth  every  convenience  and  sanitary 
improvement. 

All  our  larger  hotels  are  well  provided  with  fire-escapes. 

No  cemeteries  or  burial  grounds  on  the  Island, 

Some  comment  was  made  last  year  concerning  the  death  returns 
from  the  city,  and  in  consequence  a  record  was  kept  showing  the 
proportion  between  resident  and  non-resident  deaths.  There  are  reg- 
istered for  the  year  209  deaths;  of  these  102  were  residents  of  the  city 
and  107  were  non-resident  visitors.  Atlantic  City  being  a  popular 
resort  for  invalids,  particularly  those  suffering  with  chronic  diseases, 
the  death-rate  is  necea^arily  largeK  In  the  summer  large  numbers  of 
babies,  suffering  with  the  illnesses  prevalent  in  the  cities  among  chil- j 
dren  in  the  heated  terra,  come  here,  some  of  them  moribund  wheD| 
they  arrive.  Then,  too,  many  of  the  deaths  occur  in  the  various 
institutions;  and,  secondly,  many  of  the  permanent  residents  have 
impaired  lives.  People  who  on  account  of  chest,  rheumatic,  nervous, 
or  other  troubles,  live  here  permanently  because  of  the  relief  the  cli- 
mate affords  them. 

These  regular  "  house-to-house  *'  inspections  are  made  each  year  by  I 
the  Inspector  of  the  Board,  and  all  cases  of  disregard  or  non-com-J 
pUance  with  the  reqidrements  of  the  Board  are  dealt  with  immediately. 
Besides  the  Sanitary  Inspector,  the  city  has  an  Inspector  of  vessels^^ 
entering  the  port  here,  ^P 

Council  pays  all  bills  contracted  by  the  Board  from  an  appropria- 
tion made  in  accordance  with  an  itemized  list  furnished  by  the  Board 
of  Health. 

Most  large  hotels  are  heated  by  steam-heat,  direct  and  indirect 
radiation ;  many  smaller  ones  and  cottages  by  hot-air  furnaces  and 
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stoves.  Good  ventilation  is  sought  ailer.  Indeed,  so  assiduously  are 
*'  modern  improvements  "  and  *^  sanitary  appliances ''  sought  afler  and 
introduced  that  foundation  is  afforded  for  fearing  that  in  some 
instances  the  object  in  view  is  defeated. 

There  has  been  no  epidemic  disease  of  any  kind  during  the  year 
past.  We  are  constantly  exposed  to  contagious  disease  and  have  every 
year  perhaps  one  or  two  cases  of  one  or  the  other  of  them — brought 
here  by  patients  suffering  with  them  in  the  cities. 


Egg  Harik)R  City.        -        Report  from  F.  Norman,  Secretary. 

Water-supply  is  mainly  derived  from  wells.  Driven  wells  are 
greatly  in  favor,  and  furnish  an  excellent  water.  There  is  a  good 
natural  drainage  throughout  the  city,  but  the  water  level  was  very 
high  this  year  and  water  came  into  many  cellars. 

The  general  health  of  the  city  is  good.  Contagious  diseases  have 
not  occurred.  One  complaint  of  a  nuisance  at  a  slaughter-house  has 
been  made,  and,  upon  notice  sent  to  the  owner,  abated.  A  permit' for 
location  of  a  private  burial  place,  within  the  city  limits,  has  been 
asked  for,  but  not  granted  by  the  Board. 


Eoci  Harbor  Township.        -        Report  from  Isaac  Andrews. 

The  reports  of  previous  years  having  rendered  answers  to  the  ques- 
tions in  relation  to  location,  population,  water-supply,  etc.,  we  wonld 
pass  to  the  state  of  public  health,  the  condition  of  which,  during  the 
last  year,  has  been  exceptionally  good.  Whilst  it  gives  an  occasion  for 
profound  gratitude  in  a  sanitary  point  of  view,  it  leaves  us  but  little 
to  report  concerning  medicine.  Owing  to  the  cool  summer  months 
there  have  been  no  intestinal  diseases  among  children,  nor  any  diseases 
incident  to  heat  and  dronglit.  A  mild  form  of  i)ertussis  in  and  around 
Ple&santville  constitutes  all  there  has  been  of  an  epidemic  character. 

The  Board  has  exercised  vigilance  in  reference  to  the  proper  render- 
ing of  vital  statistics. 

Our  sanitary  expenses  have  been  confined  to  the  neceasary  expenses 
of  the  local  Board  and  the  prosecution  of  a  case,  in  order  to  abate  a 
nuisance. 
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Galu>way  Towkship.       -        -        Report  from  E.  A,  Higbee. 

The  water  is  all  received  from  wells  dug  in  the  earth  at  various 
depths,  owing  to  location.   The  water  from  the  same  is  pure  aod  healthy. 

Houses  are  well  built  as  far  as  convenience  for  health  is  concerned 
and  are  occupied  by  one  family  only,  except  in  a  very  few  cases.  N( 
over  one-half  dozen,  I  think,  in  the  whole  township,  has  more  thao 
one  family  in  theoi. 

Ko  disease  among  any  animals  excepting  hogs;  but  among  them 
there  is  a  disease  known  as  bog  cholera,  which  has  prevailed  through- 
out  the  township  and  nearly  all  die  that  have  it. 

There  has  been  no  prevalent  disease  among  any  persons  ia  the 
township  this  year. 


Hamilton  Township.      -      Report  from  D.  B.  Ingersoll,  M,D, 

The  water-supply  is  chiefly,  almost  entirely,  from  wells,  and  is 
generally  good.  Some,  in  the  large  villages^  situated  on  the  Great 
Egg  Harbor  river,  obtain  their  supply  from  that  stream.  This  water, 
according  to  the  report  of  Prof.  Geo,  H,  Cook,  to  whom  a  specimen 
was  submitted  for  examination,  *^  is  remarkably  pure  and  soft,  and 
nothing  better  for  komehold  purposes,''  There  are  two  artesian  wells 
in  the  township,  the  one  at  Mays  Landing,  the  other  at  Weymouth, 
from  which  a  number  of  the  families  of  each  place  is  supplied.  These 
two  wells  are  supplied  from  the  same  stream.  The  water  oontaina  a 
trace  only  of  iron  and  sulphur ;  thus  the  supply  of  goad  water  is 
abundant.  There  are  a  few  inUances,  however,  which  form  the  excep- 
tion  to  this  rule.  In  some  tenement  houses  the  wells  are  not  properly 
kept  in  repair,  conset^uently  they  are  the  general  receptacle  for  toads 
and  poisonous  matters,  which  subject  these  femilies  to  disease.  No 
house  should  be  rentable  unless  it  contains  the  general  sanitary  requi- 
sites, particularly  a  supply  of  good  wat-er. 

There  is  no  regular  system  of  drainage  or  sewerage  employed  in 
township.  Many  families  adopt  thorough  plans  for  that  pur] 
suited  to  their  individual  cases.  Others  adopt  none,  I  have  sao- 
ceeded  in  many  cases  in  convincing  them  of  the  necessity  of  this  and  in 
remedying  the  evil,  yet  there  is  much  still  to  do.  Cellars  are  usually 
dry.     But  little  malaria. 

The  houses  have  but  in  a  few  instances  basement  cellars,  and  theee 
not  occupied.     At  times  vegetables  are  stored  therein. 
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The  excreta  is  disposed  of  in  the  usual  waj  among  farmers.  Some 
cesspools  are  cemented  with  bottom,  and  cleansed  frequently,  others 
have  open  bottoms,  and  cleansed  once  or  twice  a  year.  The  contents 
carted  by  the  farmers  and  composted  on  their  farms. 

We  have  had  no  general  diseases  during  the  year.  Even  the  dis- 
eases incident  to  the  season  have  been  slight.  Our  assessor  is  a  faith- 
ful officer,  and  does  all  his  duties  well. 

We  have  no  slaughter-houses  in  the  township. 

We  have  in  the  township  a  large  cotton  factory  and  also  a  large 
paper  mill.  In  the  former  about  five  hundred  hands  are  employed, 
and  some  three  hundred  in  the  latter.  In  both  of  these  factories  as 
much  sanitary  care  as  possibly  can  be  is  taken.  I  have  had  occasion 
to  speak  with  the  suiierinteudent  of  the  cotton  mill  in  regard  to  some 
sanitary  matters,  and  he  has  always  given  me  cheerful  attention,  and 
at  once  acted  on  my  suggestions. 

The  schools  in  our  township  are  in  a  good  condition.  Two  are 
marked  ^' first  class  "  by  the  County  Superintendent,  and  the  other  two 
as  *^good"  The  houses  are  well  heated  with  coal  and  properly  ven- 
tilated. This  being  the  county  seat,  the  jail  and  court  house  is  situ- 
ated here.  The  jail  is  of  stone,  with  the  jailer's  residence  in  front, 
of  wood.  There  are  ten  cells  in  the  jail,  five  on  each  side,  situated 
the  one  on  top  of  the  other.  These  cells  are  small,  and  in  the  summer 
Are  overcrowded.  The  ventilation  and  sewerage  are  good.  The  jail 
is  kept  in  as  good  a  condition  a<^  circumstances  will  permit.  The  court 
house  and  other  public  buildings  are  in  the  same  condition  as  at  my 
last  report. 

The  sanitary  expenses  are  met  from  the  "  incidental  fund  "  of  the 
township. 

There  have  been  no  prevailing  diseases  during  the  year.  Not  a 
single  case  of  diphtheria  or  typhoid  fever.  During  the  latter  part  of 
winter  and  during  the  spring  months,  we  had  a  number  of  cases  of 
pneumonia  and  other  lung  troubles.  Inflammatory  rheumatism, 
erysipelas  and  other  acute  diseases  have  been  quite  prevalent.  And 
what  is  somewhat  singular,  the  old  chronic  cases  have  been  much 
aggravated. 

While  there  is  much  still  to  do  by  our  local  Board  of  Health,  we 
feel  that  we  have  accomplished  much  in  this  direction.  We  have  a 
code,  somewhat  severe  in  some  particulars,  yet  in  no  instance  have  we 
been  compelled  to  enforce  it.     It  is  readily  obeyed  by  the  people  as 
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BOOQ  &8  they  can  see  its  neoeasity,  Educaiiou  in  this  direction  is  mach 
better  than  force,  is  our  experience.  And  if  the  attention  of  the  pub- 
lic oould  be  drawn  to  this  matter  more  generally,  by  cirealars  from 
the  State  Board  of  Health,  distributed  judiciously  to  many  of  the 
families,  or  by  the  press,  or  in  any  way  that  we  may  reach  them^  we 
think  it  would  result  in  much  good. 


BERGEN  COUNTY. 

Harkington  Township.    Report  from  Frederick  Morris^  M.D. 

There  is  do  system  of  public  water-supply. 

There  is  no  system  of  drainage  or  sewerage.  There  are  small  drains 
on  private  properties,  and  a  limited  attempt  to  drain  the  low  lands  on 
some  farms  has  been  made*  But  there  is  a  real  need  of  opening  and 
straightening  the  brooks  flowing  into  the  Hackeusack  through  the 
swamps  of  Norwood  and  Closter.  Those  swamps  would  then  become 
useful  lands^  and  the  unwholesome  fogs  and  mist^  at  present  such 
a  drawback  to  the  healthfulness  and  growth  of  the  above-named 
places  would  disappear. 

The  roads  throughout  the  township,  except  in  the  immediate  neigh- 
borhood  of  Closter,  seem  to  undergo  no  improvement. 

The  sink  or  cesspool  is  generally  in  use.  It  would  seem  that  the 
system  of  dry-earth  closet  has  never  been  sufficiently  brought  to  the 
notice  of  the  public. 

Sifted  coal-ashes,  dry  earth  of  any  kind,  that  swept  from  the  road 
or  dug  from  the  yard  or  garden,  being  so  easily  procured. 

Perfect  deodorization  and  perfect  security  from  feculent  contamina- 
tion of  wells,  although  only  a  part  of  the  advantages  being  inestimable 
of  themselves,  should  be  suflGcient  to  recommend  the  earth-closet  to 
general  use, 

A  box  to  hold  the  dry  material,  a  scoop  to  lift  it  and  a  receivii 
boac  under  the  seat,  removable  from  the  rear  or  side,  is  an  arrangement 
much  more  economical  than  the  loathsome  and  hideous  privy-vault 
almost  universal  in  the  rural  districts. 


HackensACK.       -        -        .        Meportfrom  A.  S.  BuRDETT,  M,D/ 
The  water  is  excellent.     It  is  obtained  from  the  Hackeusack  river 
above  tide-water  and  navigation,  and  pumped  into  a  reservoir  at  an 
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deyation  of  110  feet  above  the  town,  and  hence  supplies  the  same  hy 
the  force  of  gravity. 

The  drainage  and  sewerage  are  good.  The  sewers^  as  far  as  oom- 
pleledy  are  the  best  in  qoality,  and  in  construction  are  equal  to  any  in 
the  State. 

Refuse,  garbage,  etc.,  are  removed  by  scavengers ;  and  excreta,  etc., 
by  an  odorless  excavator. 

One  slaughter-house  located  within  the  town  limits. 

School-buildings,  with  respect  to  construction  and  ventilation,  are 
excellent. 

The  present  Board  of  Health,  organized  last  May  under  the  new 
State  law,  has  passed  several  ordinances.  The  Board  has  become 
popular  in  the  town  and  is  doing  good  service. 


Pausadbs  Townsuip.        -        Report  from  J.  M.  Simpson,  M.D. 

The  health  of  this  township  during  the  past  year  has  been  very 
good  indeed,  and,  according  to  the  reports  of  the  resident  physicians, 
above  the  average.  Diseases  of  a  malarial  type  have  been  on  the 
decrease  for  the  last  three  or  four  years,  and  this  year  have  been  less 
than  usual.  There  has  only  been  an  epidemic  of  mumps  and  whoop- 
ing-cough, but  no  fatal  cases  of  either  disease. 

There  has  only  been  two  complaints  made  to  this  Board,  and  in 
both  cases  the  causes  of  the  complaints  were  quickly  abated  when  the 
attention  of  the  proper  parties  was  called  to  them. 


RiDGEWOoD  Township.  -  Report  from  Thomas  TERHUNE,Sec'y. 
We  have  but  little  to  report.  The  general  health  has  been  good. 
No  prevalent  disease  has  existeil.  We  have  no  slaughter-houses. 
There  has  l>een  no  contagious  diseases  among  horses  or  other  animals 
daring  the  year.  There  is  a  g<MHl  natural  drainage  throughout  the 
whole  township. 

Union  Township.    -     Report  from  Gm)Roe  H.  Cormack,  Seo'y, 
Water-supply  is  from  wells  and  cisterns,  which  is  generally  gotxl. 
There  Is  no  public  drainage. 
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The  laws  of  the  Township  Board  of  Health  are  the  laws  that  govern 
all  such  bodies. 

We  have  had  very  little  malaria  during  the  past  year,  and  no  oon-^ 
tagious  difieaaes. 


BURLINGTON  COUNTY. 

Beverly  Citv.     -     Report  from  A.  W.  TAYiiOB,  M,D.,  S«sre<ary!" 

Located  on  the  Delaware  river,  about  fifteen  miles  from  Philadel- 
phia. Has  a  population  of  about  2,500,  which  is  somewhat  increaaed 
during  the  summer  by  transient  residents*  The  climate  is  such  aa 
other  places  along  the  Delaware  from  Philadelphia  to  Trenton,  the 
winters  being  a  little  cooler  than  those  of  the  opposite  Pennsylvania 
shore  and  the  summers  also  cooler  from  the  fact  of  the  cool,  westerly 
winds  traversing  a  mile  of  space  over  the  river ;  as  the  Pennsylvania 
ahores  opposite  Beverly  are  high  and  free  from  swampy  lands,  the  pre- 
vailing winds  (which  come  from  that  direction)  come  to  us  free  from 
marsh  poison  ;  and  our  own  soil  being  high  and  dry,  we  are  blessed 
with  a  greater  exemption  from  malarial  troubles  than  many  places 
along  river  courses. 

The  surface  has  a  level  appearance,  but  in  fact  there  is  a  fall  of 
about  thirty  feet  from  the  railroad  or  southern  city  line  to  the  river 
or  northerly  boundary,  and  this  in  about  half  a  mile,  thus  giving  a 
good  opportunity  for  drainage,  either  natural  surface  or  by  a  system 
of  sewerage. 

Our  water-supply  is  at  present  entirely  from  wells^  but  water-works 
are  in  process  of  erection,  and  by  January  Ist,  1887,  we  expect  an 
abundant  supply  from  the  Delaware,  which  will  be  distributed  from 
a  stand*pipe  or  forced  directly  by  the  engines,  if  so  neetled,  in  case  o^ 
fire. 

Drainage  is  entirely  of  the  surface,  and  so  far  no  trouble  has  ariseo 
from  it  except  in  isolated  cases  of  gross  carelesaneae.  The  introduc- 
tion t>f  water-works  will  probably  force  a  system  of  sewerage  upon 
us,  as  the  present  lack  of  method  will  be  inadequate  to  the  removal 
of  an  increased  amount  of  water. 

It  would  be  possible  to  make  the  streets  worse  than  they  are,  but  it 
is  by  no  means  necessary  or  probable  that  they  ever  will  be.  The 
drive- way  is  worse  than  any  of  or  than  most  of  the  county  roada 
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about  usy  and  unpaved  gatters  make  some  portions  of  the  streets  a 
series  of  rapids  with  every  summer  shower.  There  are  no  public 
grounds ;  there  should  be  a  plot  of  ground  reserved  along  the  river 
as  a  public  square  as  a  means  of  public  health  as  well  as  pleasure. 

Our  houses  are  mostl jr  frame ;  a  large  portion  of  them  owned  by 
their  tenants,  and  as  a  rule  the  grounds  are  neatly  and  healthfully 
kept. 

The  kitchen  refuse  is  collected  by  neighboring  farmers  or  by  our 
own  citizens  living  on  the  outskirts  of  the  city.  No  hogs  are,  accord- 
ing to  city  law,  allowed  in  the  built-up  portions,  and  the  law  is,  with 
a  few  exceptions,  respected.  The  privy  refuse  is  collected  by  a  colored 
citizen,  and  so  composted  on  the  extreme  edge  of  the  city  as  not  to  be 
either  offensive  to  the  eye  or  nostril. 

We  have  no  slaughter-houses  in  the  city  limits ;  no  large  animals 
are  killed  in  our  vicinity ;  all  of  our  beef  is  purchased  by  the  local 
botchers  in  Philadelphia. 

There  is  but  one  manufactory  in  our  town  and  that  is  of  stockings 
and  jackets. 

One  public  school,  a  branch  of  the  State  Normal  (the  Farnum  Pre- 
paratory), and  two  small  private  schools.  The  sanitary  condition  of 
each  is,  in  the  main,  good. 

One  constable  and  one  marshal.  The  only  place  of  confinement  is 
a  series  of  six  cells  in  the  basement  of  the  town  hall ;  a  place  unfit  to 
keep  a  prisoner  in,  in  cold  weather,  having  but  little  or  nothing  in  the 
way  of  bedding,  but  a  place  in  which  the  confinement  is  a  mere  mat- 
ter of  volition  to  a  man  of  strength  or  ingenuity. 

No  fire  guards  or  escapes  upon  any  of  the  public  or  private  build- 
ings.    Two  fire  companies  have  just  been  organized. 

One  small  and  rarely-used  cemetery. 

Public  health  laws  and  r^ulations  are  few,  and  up  to  the  present 
time  the  scattered  condition  of  the  tenements  has  seemed  to  render  few 
necessary,  but  the  time  is  near  at  hand  when  a  closer  building  up  of 
the  town  will  render  more  stringent  laws  and  a  positive  enforcement 
of  them  necessary.  Generally  such  laws  as  exist  are  respected,  and 
any  transgression  of  them  is  quickly  remedied  upon  proper  notice. 
£ach  year  the  Board  of  Health  make  a  more  or  less  general  inspec- 
tion from  house  to  house,  and  notice  being  given  of  such  a  visit  ten 
days  or  more  beforehand  everything  is  found  in  good  condition. 

Registration  and  vital  statistics  are  complied  with,  as  a  rule,  as  far 
as  the  marriage,  birth  and  death  certificates  of  the  State  require. 


As  a  general  thing,  we  have  very  little  trouble  from  oontagious  dis- 
ease, and  for  several  years  there  have  been  no  epidemics,  only  isolated 
cases  of  such  form  of  disease.  There  is  no  establiahed  system  of 
qaarantiDe  and  no  pest-house  or  place  to  which  cases  of  contagious 
disease  could  be  transferred.  For  three  or  fqur  years  past  there  has 
been  no  compulsory  vaccination ;  about  that  time  all  the  school  chil- 
dren that  bad  not  been  were  vaccinated. 

There  has  been  an  inclination  to  reduce  expenses  for  sanitary  pur- 
poses to  a  low  figure;  in  fact,  there  has  been  but  little  need  of  mucb 
expense,  a'^  the  most  of  the  sauitarj  changes  and  improvements  have 
been  such  as  were  chargeable  to  and  were  met  by  private  individuals. 
There  has  been  a  difference  in  views  as  to  the  financial  rights  of  the 
Board  of  Health  between  the  Board  and  the  city  council. 

The  Board  believes  that  it  has  a  right  to  a  five-cent  per  capita 
appropriation  from  the  city  funds,  which  it  shall  possess  to  use  a& 
needed,  but  for  the  use  of  which  it  miyit  report  strictly  and  accurately 
to  the  city  council. 

The  council  seem  to  feel  that  they  are  to  furnish  the  funds  to  pay 
the  necessary  expenses  incurred  by  the  Board,  but  that  the  Board  is 
not  to  have  the  handling  of  the  funds.  At  present  it  makes  but  little 
difference  perhaps  either  way,  but  there  is  an  opportunity  here  for  a 
clashing  in  the  future.  Will  not  some  one  give  us  the  correct  status 
of  the  local  Board  in  this  matter?* 

The  year  has  been  a  healthful  one;  no  epidemics  have  visited  us. 
During  July  and  August  we  had  the  usual  amount  of  bowel  troubles, 
which  uufortunately  were  magnified  immensely  by  a  reporter  of  one 
of  the  Philadelphia  dailies  into  a  terrible  epidemic.  There  were  no 
more  than  the  usual  number  of  such  cases  aud  there  was  no  epidemic. 
There  wei'c  some  severe  cases  of  dysentery,  but  the  majority  of  these 
yielded  to  treatment  and  were  in  almost  every  ease  traceable  to  eri*or& 
of  diet,  exposure  to  excessive  heat  or  some  local  sanitary  defect. 
There  has  l>eeu  less  than  usual  of  the  fall  fevers ;  no  cases  of  small- 
pox ;  not  more  than  half  a  dozen  cases  of  scarlet  fever,  and  but  few 
cases  of  the  minor  oontagioug  and  infectious  diseases  of  childhood. 
We  have  very  few  cases  of  consumption  ;  in  fact,  it  is  a  disease  from 
which  we  have  a  remarkable  exemption  among  our  permanent  resi- 
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*The  Camden  city  council  procaredl  the  opinion  of  its  solicitor,  Mr.  Morgftn,  and 
alfto  the  written  opinion  of  G.  D.  W.  Vroom,  and  upon  it  directed  the  council  to  pftj 
over  the  entire  per  capita  to  tbe  Board  of  Health.-^ ecb start. 
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dents,  although  persons  afflicted  therewith  very  often  spend  weeks  or 
months  with  us  and  finally  die  here  as  they  would  anywhere  else. 

The  pressing  need  of  Beverly  in  the  near  future  is  a  system  of  sew- 
erage. The  increased  facilities  which  a  supply  of  water  (such  as  a 
public  system  of  water-works  affords)  gives  to  servants  and  house- 
keepers for  waste  water  and  saturating  the  soil  must  soon  efface  the- 
virtue  of  the  soil  as  a  filter  and  saturate  it  with  vegetable  and  animal 
refuse  in  the  shape  of  finely-divided  waste  from  the  kitchen.  In 
many  cases,  too,  the  water-closet  and  bath-tub  will,  from  the  nature 
of  the  case,  be  emptied  into  a  vault,  generally  very  primitive  in  its 
construction  and  too  close  to  the  well  of  drinking-water.  Such  being 
the  case,  a  system  of  sewerage  becomes  a  measure  of  self-preservation. 
A  poor  substitute,  for  a  time,  for  a  sewerage  system  would  be  paved 
gutters,  carefully  graded,  which  would  lead  off  all  liquid  refuse  to  the 
river. 


CiNNAMiNSON  TowNSHiP.     RcpoH  from  Alex.  Marcy,  Jr.,  Sec^y. 

Nothing  special  to  report,  excepting  history  of  a  few  cases  of  diph- 
theria, which  is  enclosed. 

No  epidemics,  scarcely  any  malarial  trouble,  and  not  the  usual 
amount  of  sickness.  Death-rate  low  and  birth-rate  increased.  A  few 
cases  of  diphtheria,  whose  history  was  exceedingly  interesting,  and 
somewhat  puzzling. 

A  young  boy,  six  years  of  age,  was  taken  suddenly  ill  on  the  

day  of  July.  He  had  been  in  fair  health  l)efore  this.  Some  time  ago 
had  had  an  attack  of  ulcerative  tonsilitis,  and  the  mode  of  invasion, 
symptoms  and  appearances  of  this  attack  seemed  very  like  that.  He 
was,  however,  immediately  quarantined,  and  rigidly  kept  away  from 
other  members  of  the  family.  In  twenty-four  hours  the  throat  had 
undergone  a  complete  transformation,  and  we  had  developed  an 
unmistakable  and  typical  case  of  diphtheria  of  an  adynamic  type. 
The  case  was  jealously  guarded,  all  sanitary  precautions  were  taken,. 
and  the  boy  came  through  safely,  after  an  illness  lasting  three  weeks. 
Suffered  to  a  slight  extent  from  paralysis. 

Ten  days  after  the  entire  disap])earance  of  the  false  membrane,  he 
was  given  an  antiseptic  bath,  wrapped  in  a  perfectly  clean  blanket, 
that  had  not  been  near  the  sick  room,  and  taken  into  a  different  part 
of  the  house.  The  sick-room  was  immediately  closed  and  thoroughly 
disinfected  by  l)urning  roll  sulphur.   The  bedding  was  put  in  a  strong 
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solution  of  hydy.  bichlor,,  taken  out  and  boiled|  old  things  were 
burned — in  fact  everything  destroyed  that  oould  possibly  contain  any 
of  the  poison.  After  two  weeks  he  was  allowed  to  go  round  cau- 
tiously^ and  in  a  week  more  was  taken  to  Cape  May.  He  was  kepi 
there  two  weeks^  came  home  and  remained  a  week^  and  then  was  taken 
to  the  mountains,  and  remained  eight  days. 

Soon  after  leaving  the  mountains,  a  young  lad  of  twelve  was  taken 
with  what  was  supposed  to  have  been  diphtheritic  quin^,  but  which 
was  true  diphtheria  no  doubt,  as  it  was  followed  by  paralysis. 

Did  this  child  that  had  been  rid  of  the  disease  for  from  six  to 
seven  weeks  originate  the  trouble?  But  stranger  still,  this  child, 
three  weeks  after  coming  home,  infected  his  two  brothers,  that  slept 
in  the  same  rac»m  with  him.  The  strange  features  of  these  cases 
are: 

1»  The  origin  of  the  first  case.  The  child  had  not  been  away  from 
home  ;  there  had  not  been  a  case  of  the  disease  in  the  neighborhood 
for  years. 

The  child  was  surrounded  by  all  the  comforts  and  safeguards  that 
intelligence  or  wealth  could  suggest.* 

Living  in  a  new  house,  where  every  attention  had  been  paid  to  the 
sanitary  arrangements — ^in  fact  a  very  model  of  perfection — a  laz^ 
house,  with  open  fire*places  in  every  room  as  well  as  in  the  halls, 
with  Waring's  system  of  dminage  and  plumbing  thoroughly  and 
practically  intrwlm^* 

With  no  possible  source  of  contamination  of  the  drinking-water^ 
and  which  water,  by  analysis,  proved  to  be  unusually  pure  and 
wholesome. 

A  long  time  before,  the  boy  had  suffered  from  ulcerative  tonsilitis^ 
and  the  beginning  of  this  attack  seemed  to  have  the  same  mode  of 
origin,  and  closely  rejserabled  that  disease. 

Could  there  have  been  something  in  the  boy's  condition  which 
caused  the  simple  ulcerative  process  to  be  changed  into  a  specific 
inflammatory  condition,  with  the  evolution  of  the  true  diphtheritio 
poison  ? 

Or  is  the  difference  between  ulcerative  toosilitis,  or  **  diphtheritic 


*  While  this  is  thorougbly  tme,  an  eiaminatioa  of  the  grease-pot  and  of  the  closed 
coeapool  in  the  yard  showed  Buch  defeeto  as  to  leave  do  donbt  that  the  kitchen  tiiik 
to  ^hich  the  childreo  were  exposed  was  a  constant  soarce  of  active,  deeora posing 
erganic  matter. — Seobetart. 
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sore  throat''  as  it  is  often  called,  and  diphtheria  one  of  d^ree  rather 
than  of  kind  ? 

2.  Is  it  possible  for  the  poison  of  the  disease  to  remain  about  a 
person  for  eight  or  ten  weeks  after  full  convalescence  has  been 
reached? 

If  so,  when  are  you  safe  in  letting  a  person  who  has  had  this 
disease  mingle  with  those  who  have  not? 

Such  a  history  as  this  inclines  one  to  the  belief  that  diphtheria  does- 
not  always  arise  from  a  specific  poison,  and  that  it  is  possible  for  a 
person  to  have  the  genuine  disease  without  having  been  brought  in 
oontact  with  the  poison  from  a  preceding  case,  and  that,  too,  when  the 
person  is  surrounded  by  the  most  favorable  hygienic  conditions.  Also- 
as  to  time  of  isolation  and  quarantine,  certainly  not  a  less  period  than 
three  months  will  suffice,  and  even  four  months  would  be  better  in 
the  question  of  when  the  child  might  be  permitted  to  attend  school. 


F'xx)RENCE  Township.       -        -        -       Report  from  Db.  Baker* 
It  is  situated  on  the  eastern  banks  of  the  Delaware ;  population,. 
972.    Climate  temperate. 

JSandy  loam,  with  clay  bottom.  It  extends  along  the  river  about 
tfcft  r^  miles,  and  about  two  and  one-half  miles  back. 

The  houses  are  mostly  frame,  with  cellars.  Are  largely  used  for 
storage  for  vegetables.  One  family  in  a  house.  There  is  no- 
Icaspector. 

X>iseases  of  this  place  are  mostly  of  malarial  fever. 


N"b:w  Hanover  Township.      -      i2q>or^/rom  George  C.Davis. 
No  contagious  diseases,  and  the  health  of  the  township  has  been 
generally  good  the  past  year.     Diseases  among  animals  have  been 
quite  prevalent,  especially  among  the  young  swine.     In  a  herd  of  my 
o^n,  taken  with  the  disease,  I  commenced  using  the  different  powders- 
advertised  for  the  cure  of  diseases  in  swine,  with  little  or  no  advan- 
tage.    I  finally  adopted,  with  marked  results,  a  remedy  of  my  own 
of  sulphur,  Spanish  brown  and  salts.     It  seemed  to  cure  when  all 
other  remedies  failed.     The  way  I  administered  the  above  is  as  fol- 
lows :   Five  tablespoonfuls,  very  large,  of  sulphur  and  Spanish  brown 
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-each,  aod  one  pound  of  salts  to  a  barrel  of  swill,  twice  a  day.  There 
has  been  an  epidemic  among  turkeys  worse  than  the  chicken  cholera, 
I  have  noticed  one  thing  this  year  as  r^ards  malaria  in  our  town- 
ship. The  inhabitant!?  for  a  number  of  years  have  been  from  time  to 
time  sutTering  with  it  throughout  the  entire  township^  bnt  especially 
along  creeks  and  {>onds,  the  cause  of  it  being  the  water  getting  very 
low,  thereby  l>ccomiDg  stagnant  and  polhitiiig  the  air,  and  so  breed- 
ing disease  in  the  form  of  malaria.  One  pond  I  noticetl  in  particu- 
lar for  a  nuralx?r  of  years.  There  is  a  farm  situated  by  the  side  of  it. 
There  was  a  family  moved  there  about  five  years  ago ;  the  water  in  it 
became  very  low,  turning  a  greenish  color  in  summer.  One  of  the 
family  was  taken  down  with  malarial  fever,  and  then  another,  until 
it  went  through  tlie  whole  family.  Three  years  later  there  was  another 
family  moved  on  the  same  farm,  and  they  all  passed  through  the 
same  ordeal.  This  last  summer  the  creeks  and  ponds  were  swollen  to 
their  utmost  capacity,  and  the  consequence  has  been  no  malaria  in  the 
township  tlie  past  summer.  Therefore  it  is  proven  that  stagnated 
water  breeds  disease.  This  should  awaken  in  the  people  an  Interest 
for  having  gootl  drainage  throughout  the  country  to  give  them  health 
and  length  of  life^  to  improve  the  appearance  of  their  farms,  as  well 
as  the  pecuniary  advantage  that  would  be  derived  therefrom.  There 
are  acres  of  swampy  land  which  hold  stagnant  waters  in  dr}^  seasons 
of  the  year,  which,  by  a  little  expense,  would  pay  largely  for  the 
labor  expended  on  them,  and  the  owners  would  be  highly  gratified  by 
the  improvement  of  the  sanitary  condition  of  the  neighborhood.  I 
know  some  instances  where  there  are  small  cesspools  rtiuning  up 
almost  to  the  very  doors  of  dwelliug  houses*  I  think  when  people 
are  awakened  to  the  fact  of  their  own  danger,  and  that  of  the  publi 
in  general,  there  will  l>c  more  interest  manifested  in  drainage. 


I 
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KoRTHAMPTON  TowNBHiP.      Report  from  Chas.  E,  Travis,  Seo^y. 

The  water-supply  is  furnished  by  a  private  incorporation  to  about 
one-third  of  the  dwellings  and  is  cedar-swamp  water,  pronounced  by 
the  physicians  very  healthy.  It  is  dark  in  color  and  soft.  The  bal- 
ance is  supplied  by  wells,  is  hard  and  considered  good.  The  reservoirs 
and  pipes  are  cleaned  from  once  to  twice  a  year. 

All  the  houses  have  cellars;  they  are  generally  dry  and  used  for 
storing  household  supplies. 
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There  are  several  slaughter-houses.  Thej  are  kept  passably  clean, 
no  complaint  having  been  made  to  us  hj  neighbors  to  them. 

There  has  been  a  new  school-house  built.  Its  sanitary  condition  is 
first-class,  is  well-lighted  and  ventilated;  considered  the  best  in 
the  county. 

The  prevalent  diseases  for  the  past  year  have  been  intermittent 
fevers  and  other  forms  of  malarial  trouble.  There  have  also  been 
some  few  cases  of  diphtheria  and  typhoid  fever. 

There  has  beep  quite  a  number  of  complaints  received  by  the  Board, 
and  in  all  cases  they  have  been  attended  to  immediately  and  satisfac- 
torily to  all  parties,  excepting  one  complaint  as  to  a  pig-pen,  which 
the  Board  is  making  some  provisions  for. 


CAMDEN  COUNTY. 

Camden.        -        -        Report  from  Septimus  Knight,  Inspector. 

Reservoir  supplied  from  the  Delaware  river,  above  the  city.  Sup- 
plied by  the  city.  The  first  six  wards  are  mostly  supplied  from  this 
source.  The  Seventh  \vard  has  about  two-thirds  of  its  supply  from 
the  city  water  works,  the  balance  from  wells.  The  Eighth  ward  mostly 
supplied  from  wells. 

As  a  general  thing  the  drainage  is  good,  the  outlet  being  the  Dela- 
ware river  and  Cooper\s  creek.  Much  could  be  done  by  this  city  to 
better  the  drainage  by  having  all  streets  guttered  with  stone.  In 
numerous  places  where  there  is  no  stone  gutter,  quagmires  are  formed 
which  cause  the  foulest  odors  to  be  exhaled.  There  are  in  different 
parts  of  the  city  vacant  lots  which,  from  their  location  and  surround- 
ings, are  at  times  covere<l  with  stagnant  water,  pnKlucing  complaint 
and  disease;  but  the  lk)ard  of  Health  are  using  all  the  means  in 
their  power  to  correct  this  condition  by  filling  up. 

Refuse  which  is  cleaned  from  the  streets  is  depositc^l  in  designated 
places  within  the  city  limits.  The  streets  are  cleaned  at  intervals,  but 
the  large  surface  of  cobble-stone  pavement,  irn^gular  an<l  uneven  in 
many  places,  should  receive  more  fre<]uent  attention  than  is  given,  for 
the  securing  of  health  and  comfort ;  in  fact,  all  the  stHHils  and  gutters 
should  be  attended  to  oftener  than  is  the  custom,  especially  in  tlie 
summer  months.  Excreta  is  removed  from  the  city  in  tight  box 
wagons,  or  by  air-tight  Imrrels,  when  recjuired,  by  individuals  or  by 
order  of  the  health  officer,  upon  complaint. 
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Slaugliter-houses  are  generally  kepi  in  good  condition,  and  all  drain 
into  the  eewer.  A  great  many  of  them  have  arrangements  for  ren- 
dering out  fats  collected  from  time  to  time  which,  in  most  cases,  has 
been  complained  of  as  a  nuisance  to  the  Board  of  Health j  and  they 
have  now  under  consideration  the  best  way  to  get  rid  either  of  the 
bad  smell  or  the  fat-rendering  part  of  the  establiBbmentfi. 


Deu^ware  TowKSHrr.         *         Report  from  Joseph  G.  Evans. 

No  artificial  system  of  drainage  or  sewerage  is  employed.  One 
hundred  and  sixty-seven  acres  is  tide  raarshj  near  Camden. 

There  are  few  tenants.  The  bouses  are  mostly  frame,  with  a  few 
brick  and  stone  structures.  Cellars  are  the  rule.  There  is  no  inspec- 
tion without  complaint  being  made. 

Refuse  is  either  destroyed  by  fire  or  scattered  over  the  land. 
Human  excreta  is  confined  to  boxes  or  shallow  wells,  permitting  fre- 
quent removal  for  conversion  into  compost  or  manure.  No  deep  wells 
are  known  to  the  oommtttee. 


Gloiicesteh  City,     -        -     Report  from  J.  A,  Wamsley,  M.I>» 

The  city  schools  are  heated  by  stoves  and  are  well  lighted.  The 
water-supply  is  from  driven  wells,  and  mostly  surface- water  is  obtained 
for  drinking  purposes ;  although  a  good  distance  from  cesspools,  this 
should  be  remedied  and  the  water  taken  from  the  city  water-supply. 
The  drainage  and  sewage  of  the  city  schools  are  in  a  fair  condition. 

There  are  three  burial  grounds  used  within  the  city  limits  but  are  m 
safe  distanc*e  from  the  built-up  portion  of  the  town.  Two  of  the 
cemeteries  are  well  taken  care  of  by  the  keepers ;  the  graves  are  five 
or  six  feet  deep  and  are  considered  sufficient. 

The  disposal  of  house  refuse  is  not  governed  here  by  any  special 
legislation  or  ordinance^  and  oflen  this  refuse  and  garbage  is  deposited 
on  vacant  lots,  alley-ways  and  sometimes  in  the  street,  and  some 
decided,  definite  action  should  at  once  be  made  by  city  council. 

Now  we  arrive  at  a  subject  most  important  to  Gloucester  City,  The 
topography  of  this  city  is  favorable,  in  general,  to  good  drainage  if 
proper  means  were  employed  to  effect  it,  but,  unfortunately,  litUe 
effort  has  been  made  yet  to  effect  better  drainage  and  sewage;  but 
three  short  culverts  have  yet  been  built  in  the  town.  '  Almost  all  of 
the  cesspools  are  simply  sunk  in  the  ground  and  are  not  cleaned  more 
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than  once  a  year,  and  others  not  in  years  until  complaint  is  made  and 
the  owners  are  obliged  to  comply. 

A  Board  of  Health  ordinance,  a  very  important  matter  of  l^sla- 
tion  here  for  the  city  council  to  act  upon,  should  at  once  engage  the 
attention  of  all — ^to  form  a  Board  of  Health  directly  under  the  State 
law.  The  laws  and  r^ulations  of  the  present  Board  are  very  deficient 
and  have  outlived  their  usefulness,  even  if  they  were  ever  of  any  value. 

Gloucester  City  has  been  remarkably  free  from  epidemic  diseases 
for  the  past  year,  excepting  the  prevalence  of  diseases  incident  to 
childhood,  as  pertussis  and  measles. 


Haddon  Township.    -        -    Report  from  Db.  F.  E.  Williams, 

Haddonfield's  water-supply  is  still  as  it  has  been  in  the  past«  from 
wells,  though  by  the  first  of  the  coming  year  a  water  company  will 
supply  the  town  with  a  service  of  water  remarkably  free  from  organic 
matter.  At  present  there  is  but  little  in  the  town  but  what  is  con- 
taminated to  a  more  or  less  degree  by  cesspools,  &c.  In  some  parts 
of  the  township  the  water  is  slightly  impr^nated  with  marl. 

The  drainage  and  sewage  ia  very  poor,  but  this  Board  has  com- 
pelled the  cementing  of  cesspools  as  rapidly  as  possible. 

Befuse  and  excreta  of  the  town  have  been  the  subject  of  itiuch  care 
to  the  Board,  who  have  ordered  the  former  to  be  carted  away  from 
the  town  at  once,  and  the  latter  to  be  confined  in  cemented  cesspools. 

There  is  a  slaughter-house  upon  the  outskirts  of  the  town,  but  the 
owner  has  taken  proper  precautions  so  no  trouble  exists. 

There  are  five  public  school  buildings  in  the  township,  and  the 
various  Boards  have  used  every  precaution  to  insure  good  sanitary 
conditions,  both  as  to  ventilation  and  privies. 

A  year  ago  the  Board,  finding  so  many  nuisances  of  great  impor- 
tance existing,  enacted  several  ordinances  upon  the  various  necessary 
subjects,  and  has  rigidly  enforced  them.  At  first  they  were  but  par- 
tially understood,  as  were  the  legal  powers  of  the  Board,  but  they 
now  have  the  support  of  nearly  every  one. 

REPORT  OF   INSPECTOR   AND   TOWNSHIP    I41YS1CIAN. 

The  last  twelve  months,  from  October  Ist,  1885,  to  October  Ist^ 
1886,  have  been  remarkably  healthy  ones,  there  having  been  no  local 
epidemics  of  any  kind,  and  but  few  cases  of  contagious  diseases. 

There  has  been  reported  to  the  Board  of  Health,  in  compliance 
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with  an  ordinance  adopted  last  year,  twenty-one  cases  of  diphtheria 
and  diphtheritic  sore  throat,  and  two  cases  of  scarlet  fever.  In  only 
one  instance  were  the  ravages  of  diphtheria  marked,  and  that  in  a 
poorly-kept  tenement  house  in  the  rural  portion  of  the  township, 
where  four  deaths  occurred  oat  of  five  persons  affected  with  the 
disease. 

There  have  been  thirty-six  inspections  of  properties  made  by  the 
Inspector,  the  nnisanoes  to  the  public  health  consisting  of  pig-pens^ 
cesspools,  privy- vaults,  street  gutters,  manure  piles  and  dead  animals. 
These  complaints  were  at  every  meeting  reported  to  the  Board,  and 
the  decisions  of  that  body  were  speedily  attended  to  by  the  property 
owners,  and  in  no  instance  was  trouble  given  nor  unDeoessary  delay 
indulged  in. 

There  has  been  a  decrease  of  diseases  of  malarial  origin  during  the 
|>ast  year.  Most  of  the  cases  that  have  appeared  have  been  decidedly 
of  the  remittent  type,  there  seldom  being  any  marked  chill,  fever  and 
sweat,  but  an  increased  pyrexia  at  certain  regular  periods,  and  a  less 
marked  fever  all  through  the  intervals,  mild  congestion  of  the  braio, 
with  severe  cephalgia  and  vertigo  being  almost  always  present  during 
the  acme  of  Tthe  disease.  These  remittent  fevers  showed  a  decided 
tendency  4^  run  into  a  typhoid  condition,  and  these  typhoid-remit- 
tents have  been  more  numerous  than  heretofore*  Haddon field  always 
has  been,  and  is  now  especially,  exempt  from  the  true  typhoid  fever. 

Bad  sanitary  arrangements,  particularly  In  r^ard  to  the  improper 
storage  of  the  refuse  of  the  kitchen,  will  in  time  contaminate  the  (at 
present)  good  well  water,  as  it  has  already  done  in  several  wells  in  the 
town ;  it  is  therefore  with  delight  that  we  hail  the  prospect  in  tJbe 
near  future  of  obtaining  an  ample  supply  of  pure  spring  water, 
delivered  through  the  town  by  a  stock  water  company  at  a  reasonable 
rate. 

This  plentiful  supply  of  water  may  become  a  curse  to  the  inhabit- 
ants if  some  means  of  getting  rid  of  the  waste  is  not  obtained,  for 
it  will  overflow  the  surrounding  grounds  of  each  house  so  supplied, 
or  the  gutters  in  the  adjoining  streets  with  filthy  and  soon  to  be  stag- 
nant water. 

A  general  and  complete  sewerage  system  through  the  whole  town 
is  the  only  preventative,  for  which  the  location  of  Haddonfield  is 
admirably  adapted,  being  situated  in  a  rolling  country,  with  ever}" 
natural  facility  for  drainage  into  a  large  stream  flowing  direct  to  the 
Delaware. 
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Borough  of  Merchantville.    Repcrtfrtm  Wic.  H.  Moses,  8e(fy. 

The  water-supply  is  wholly  from  wells  or  cisterns,  although  in 
about  a  month  a  public  supply  of  the  finest  spring  water  will  be 
introduced  to  all  desirous  of  using  it. 

The  general  health  of  the  borough  has  been  good  and  no  epidemic 
of  contagious  disease  has  occurred. 


CAPE  MAY  COUNTY. 

Cape  May  City.     Report  from  Henry  A.  Ke^^nedy,  M.D.,  fiSeo'y. 

The  water-supply  of  Cape  May  City  has  been  increased  during  the 
past  year  by  the  building  of  new  works  by  the  city,  consisting  of  a 
series  of  6-inch  tubular  wells,  50  feet  apart,  connected  to  a  powerful 
steam  pump,  by  which  the  water  is  forced  either  directly  through  the 
mains  or  into  an  elevated  tank  for  distribution,  as  occasion  may 
require.  The  water  is  remarkably  pure  and  soft,  free  from  color, 
taste  or  odor.  The  si(e  of  the  works  is  on  a  farm,  one  mile  north  of 
the  city  limits,  beyond  all  danger  of  contamination. 

The  Board  appointed  a  sanitary  or  health  Inspector,  for  the 
months  of  June,  July,  August  and  September,  to  inspect  all  nuisances 
complained  of  and  make  weekly  inspections  of  all  hotel  premises  and 
the  city  in  general,  with  power  to  abate,  or  cause  to  be  abated,  all 
nuisances  found. 

There  were  thirty-five  nuisances  abated  during  the  "season,"  mostly 
caused  by  depositing  garbage  and  filth  in  back  yards  and  out-of-the- 
way  places. 

All  cesspools  are  required  to  be  cleaned  at  night,  by  first  obtaining 
a  permit  from  the  Board. 

There  are  no  slaughter-houses  in  the  city,  and  no  swine  are  per- 
mitted to  be  kept  within  the  city  limits  during  the  summer  months. 

There  has  been  no  epidemic  or  prevalent  diseases  during  the  past 
year,  with  the  exception  of  a  few  cases  of  whooping-cough.  The 
health  of  our  city  has  been  above  the  general  average. 


Dennis  Townshh'.       -        -       Report  jrom  Morris  Warwick. 
Contagious  diseases  are  treated  by  township  physicians  with  the 
greatest  care  to  prevent  spreading ;  i)er8ons  affected  are  usually  kept 
aloof  from  their  neighbors. 
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No  particular  disease  has  been  more  prevalent  thaa  another.    One 
case  of  small -pox  ;  got  well. 


Holly  Beach  City.        -        Report  from  William  Paul,  Sec^y. 

Public  health  good.  Five  cases  of  typhoid  fever ;  no  deaths.  No- 
laws  or  regulations. 

Lower  Township.      -     Report  frorn  Wm.  C*  Rutherford,  Sec'y. 

Swine  disease  is  pretty  bad,  but  not  so  bad  as  last  season.  It  is  sup- 
posed that  about  half  the  number  died,  compared  with  last  year.  The 
disease  is  called  hog  cholera. 

Public  health  laws  and  regulations  are  looked  into  by  our  local 
Board,  and  at  any  meeting  requiriog  our  consideration  we  refer  to 
the  State  laws  and  instructions  of  Secretary  of  State  Board  of  Health, 

R^istration  and  vital  statistics  are  sent  to  the  Secretary  of  the 
Board  of  H^lth  for  this  township  monthly  by  the  assessor. 

There  have  been  no  prevalent  diseases  this  \^^r  among  our  inhabit^ 
ants.  It  has  been  considered  by  all  that  it  has  been  an  unusnallv 
healthy  year.  The  hog  disease  has  not  been  so  bad  as  last  year^ 
although  some  of  the  farmers  have  lost  all  their  hogs.  It  has  been 
mostly  confined  to  the  vicinity  of  Cold  Spring.  As  the  season  ad- 
vances it  b^ins  to  subside. 


Middle  Township.     -    Report  from  Stillwell  H.  Townsend^ 
The  water-supply  is  mostly  from  dug  wells,  although  quite  a  num- 
ber of  people  use  water  from  tubular  wells.     The  water  from  ihenv 
has  generally  the  taste  of  iron. 

Cellars  are  generally  dry  except  in  extreme  wet  weather.  There 
has  been  but  very  little  malarial  fever  the  past  year. 

Houses  do  not  generally  have  cellan^,  although  there  are  quite  a 
number  in  the  township.  They  are  mostly  used  for  the  storage  of 
vegetables.     About  eight  houses  are  occupied  by  two  families. 


Ocean  City.         -         -         Report  from  J.  S.  Waggoner,  M*D. 
The  water-supply  is  from   cisterns,  with  a  few  exceptions.     Not 
more  than  two  families  are  supplied  from  one  cistern.    It  being  rain- 
water, is  scarcely  ever  discolored,  and  only  for  a  short  time,  whea 
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caught  from  new  wooden  roofi.  There  are  some  two  or  three  families 
that  depend  on  wells  for  water. 

The  onlj  system  of  drainage  we  have  is  bj  gutters  on  sides  •f 
streets,  which  gives  us  ample  drainage^  there  being  plenty  of  fall. 
There  are  no  cellars,  except  on  the  highest  ground ;  the  number  does 
not  exceed  six.     Malaria  is  unknown  here. 

Cesspools,  as  built  here,  are  cemented  on  sides  and  bottoms.  The 
<K>ntents  are  removed  bj  dipping  out  into  barrels  for  the  purpose  and 
removed  a  safe  distance  from  citj  and  covered  or  composted. 

We  have  had  no  prevailing  diseases ;  in  fact,  we  were  almost  entirely 
exempt  from  diseases  of  anj  kind  except  occasionallj  a  little  derange- 
ment of  the  bowels,  which  yielded  promptly  to  mild  treatment.  No 
seaside  resort  on  the  New  Jersey  coast,  I  can  safely  say,  for  the  health- 
fulness  of  the  place,  can  rival  us,  making  it  a  desirable  place  for  the 
pleasurenseeker,  and  especially  the  invalid. 


Sea  Isle  City.  -  -  Report  from  Geo.  W.  Uequhabt,  M.D. 
All  refuse  and  excreta  is  removed  twice  a  week,  during  the  summer 
months,  from  the  island,  in  tight  wagons.  No  excreta  is  allowed  to 
•enter  the  ground ;  boxes  or  receptacles  are  raised  6  inches  above  the 
surface,  therefore,  allowing  free  circulation  of  air,  also  inspection. 


CUMBERLAND  COUNTY. 

City  of  Bridgeton.      -     Report  from  Charles  E.  Sheppard. 

During  last  year  the  city  has,  in  general,  been  in  a  healthy  condition, 
^ith  no  prevalent  diseases. 

Nearly  all  the  cases  that  come  before  the  Board  are  minor  cases, 
being  principally  filthy  privies  and  out-houses,  with  some  complaints 
against  pig-pens  and  slaughter-houses. 

During  the  last  two  or  three  years  the  Board  has  secured  the 
removal  of  all  slaughter-houses,  except  one,  beyond  the  built-up  portions 
of  the  city. 

Deerfield  Township.     -     Report  from  Dr.  Chas.  C.  Phillips. 

During  the  past  year  no  epidemic  of  any  kind  whatever  has  visited 

41B.     We  have  had  but  few  cases  of  disease  of  either  a  bilious  or 
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typhoid  nature.  Our  towoship  is  situated  id  the  northern  portioB  of 
Cumberland  county,  and  being  about  the  most  elevated  of  any  in  the 
southern  portion  of  the  State,  with  excellent  surface  drainage^  no 
stagnant  water  whatever  in  the  township,  malarial  diseases  have  not 
much  sway  amongst  us. 

Our  water-supply  comes  principally  from  wells  through  the  medium 
of  the  bucket  and  windlass  or  the  wooden  pump,  and  the  water  13  of 
an  excellent  quality. 

The  refuse  and  excreta  is  generally  carted  as  manure  onto  the  land, 
and  being  plowed  under  and  mixed  with  the  soil,  loses  its  deleterious- 
eSectB  and  becomes  a  fertilizing  agent  in  agriculture, 

I  do  not  think  that  this  township  is  second  to  any  in  the  point  of 
health,  and  it  will  also  compare  favorably  with  any  other  both  as 
regards  cleanliness  on  the  part  of  its  inhabitants  and  a  regard  by  them 
of  all  sanitary  regulations. 


H0PEWEF.L  Township.     -     Report  from  Charles  H,  Dare,  M.D. 

The  past  summer  has  been  remarkable  for  its  health  fulness,  very 
few  cases  of  bowel  affections  among  children  and  none  fatal ^  as  far  as- 
I  am  aware.  During  the  i>a8t  winter  there  were  a  number  of  cases-j 
of  diphtheria,  some  proving  fatal  from  n^deraa  of  the  glottis. 

The  hog  cholera  that  prevailed  to  such  an  alarming  extent  during 
1884-5,  is  now  extinct;  I  do  not  think  there  has  been  a  new  case  in 
the  township  for  a  year  past.  There  have  been  no  complaints  entered 
to  the  Board  during  the  past  year  of  nuisances;  vaccination  is  not 
looked  after  by  the  Board  of  Health, 


LANDI8  Township.        -        -        Report  from  Theo.  Foote,  M.D^ 
In  a  large  part  of  the  dwelling-houses  outside  of  the  borough  the 
cellar  is  used  for  the  storage  of  vegetables.      No  yearly  house-to- 
house  inspection. 

The  slaughter-houses  have  been  inspected  several  times  during  the 
year,  and  the  keeping  of  hogs  to  eat  tlie  offal,  etc.,  has  again  been  pro- 
hibited. How  to  dispose  of  the  offal,  etc.,  so  as  not  to  be  a  nuisance 
to  the  neighborhood^  has  reoeivecl  the  attention  of  the  Board, 
Arrangements  have  been  made  with  some  of  our  farmers  to  take  the 
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blood  and  ofial  and  use  them  for  fertilizers.  All  the  slaoghter-houseB 
have  complied  with  the  request  of  the  Board  and  removed  the  wells 
at  least  60  feet  from  the  buildings,  so  that  they  have  now  good  water 
for  the  animals,  etc. 

The  Board  has  given  attention  to  the  out-buildings  and  wells  con- 
nected with  the  public  schools.  The  wells,  in  several  instances,  have 
been  cleaned,  cemented  and  pumps  put  in.  With  open  wells  we  have 
found  that  in  some  way  pieces  of  clothing,  sticks,  dead  rats^  mice^ 
etc.,  get   in,  and  we  have  recommended   that  all   school   wells  be 

cemented  at  least  3  feet  from  the  top,  and,  also,  that  the  well  be  so 

enclosed  as  to  prevent  the  throwing  into  it  of  any  article.     The 

^Board's  preference  is  to  put  in  a  pump. 

The  borough  of  Vineland  has  a  Board  of  Health  separate  and  dis- 

tinct  from  the  township  Board. 


iAfiLLViLLE.        -        -        -        -        Report  from  L.  H.  Hooate. 

There  are  excellent  >vater-works  in  the  city,  owned  by  a  private 
<=^rporation,  but  for  the  most  part  the  citizens  depend  upon  wells  for 
^  he  water-supply,  and  a  very  excellent  quality  of  water  prevails. 

We  have  no  system  of  drainage  or  sewerage ;  all  of  it  is  surface 
<3rainage.     The  subject  of  sewers  is  being  agitated  to  some  extent. 

Cesspools  are  cleaned  at  night  and  during  hours  prescribed  in  ordi- 
:x3ance8  of  the  city.  Garbage  and  refuse  of  all  kinds  are  removed  far 
^  nto  the  outskirts  of  the  city. 

All  our  school-houses  are  well  lighted,  but  the  ventilation  might  be 
greatly  improved.  Most  of  the  buildings  (eleven  in  number)  have 
iDeen  built  for  a  number  of  years,  and  it  is  hoped  with  all  new  build- 
ings better  attention  will  be  given  this  important  matter. 

There  have  been  no  prevalent  diseases  during  the  year. 


MiLLViLLE  Twp.  -  Report  from  Theodore  C.  Wheaton,  &o'y. 
The  supply  of  water  comes  from  surface  wells  and  water- works  owned 
by  a  private  com{)any ;  the  water  coming  from  Wood's  pond,  which  is 
the  Maurice  river  dammed  at  Millville,  the  head  streams  of  which  come 
principally  from  cedar  and  spruce  swamps.  The  water  is  said  to  be 
very  pure.     It  often  has  slight  reddish  or  swamp-water  color  but  no 
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peculiar  or  oflfensive  taste.  It  is  used  more  or  less  by  about  half  the 
honses,  maoy  only  using  it  for  sprinkling  purposes.  The  well-water 
is  excellent,  and  is  principally  used  for  household  purposes,  although 
the  hydrant  is  growing  more  and  more  into  favor.  The  pond-water 
contains  very  little  sediment,  and  the  stand-pipe,  which  is  about  ten 
feet  in  diameter  and  one  hundred  and  twenty-eight  feet  high,  was 
cleaned  after  standing  five  years,  when  only  one-and-a-half  bushels 
of  sediment  was  found  in  it.  The  delivery  is  through  a  perfect  cir- 
culating system  of  pipes,  which  does  not  admit  of  any  stagnant  water. 
There  are  blow-outs,  however^j  which  are  occasionally  used  to  cleanse 
the  pipes*  No  sewage  of  any  kind  empties  into  the  river  above  the 
point  of  supply.     There  is  no  ci^ern-water  used. 

We  have  nothing  but  surface  drainage,  but  we  think  the  day  is  not 
far  distant  when  a  system  of  sewage  will  become  necessary.  Our  cel- 
lars are  dry.  We  have  a  few  small  swamps  near  us,  but  scarcely  any 
malaria  for  past  three  years. 

The  houses  about  all  have  cellars  but  are  scarcely  ever  occupied. 
We  have  very  few  tenement-houses  of  more  than  two  families.  There 
is  no  yearly  house-to-house  inspection.  We  have  scarcely  any  cess- 
pools; there  is  an  occasional  barrel  sunk  into  the  ground  with  both 
heads  out. 

There  has  been  no  disease  prevalent  this  year,  although  we  have 
had  some  scarlatina,  measles  and  whooping-cough.  Very  little  typhoid 
or  malarial  fevers.  The  writer  had  two  cases  in  one  family  (father 
and  son)  clearly  traceable  to  fecal  emanations.  They  worked  in  a  por- 
tion of  the  bleachery,  in  a  room  by  themselves,  located  adjoining  the 
privy,  which  is  used  by  a  number  of  hands  in  the  place,  and  at  times 
the  fecal  smell  was  very  offensive,  there  being  holes  in  the  floor  of 
their  room  immediately  over  the  fecal  accumulations.  They  worked 
together  here  for  months  and  were  finally  taken  down  about  one  week 
apart  with  a  violent  type  of  typhoid  fever.  The  father  was  a  great 
deal  better  on  the  twenty-first  day,  but  relapsed  and  the  fever  ran  on 
to  the  forty-second  day.  He  finally  made  a  good  recovery.  The  boy 
had  fever  thirty-two  days  and  was  delirious  most  of  the  time.  He 
also  made  a  good  recovery;  Their  residence  is  a  new  house,  with 
good  water,  cellar  dry  and  everything  kept  nice  and  clean  and  privy 
at  least  one  hundred  feet  from  house  welL  The  father,  when  first 
taken^  said  all  he  could  taste  or  soiell  was  like  his  room  where  he 
worked,  which  shows  a  complete  saturation  with  the  poison. 
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BoBOlTOH  OF  ViXELAND,      -         -      Report  from  Dr,  Bidwelu 

In  Vmelaod,  oar  Board  of  Health,  reoogniziDg  the  dangers  of  the 
ordioary  village  privy  and  of  privy- vaults,  adopted,  lu  1883,  the 
fijBtem  of  tuba  or  buckets,  to  be  frequently  emptied,  with  the  removal 
of  the  contents  entirely  from  within  the  borough  limits. 

Although  water-works  have  sinoe  been  introduced,  a  considerable 
portion  of  our  inhabitants  continue  to  depend  upon  their  individual 
wells,  and  the  system  of  privy-buckets  Is  stfll  enforced.  Indee<i,  the 
preient  Board  of  Health,  and,'it  is  believed,  a  majority  of  our  citizens 
also,  are  now  so  well  convinced  of  its  value  as  a  sauitary  measure  that 
ft  would  be  retained  irrespective  of  any  necessity  of  protecting  the 
water-supply. 

A  brief  aooount  of  the  practical  working  of  this  system  here  and 
the  difficulties  encountered  in  efficiently  carrying  it  out  may  be  of 
<«rvioe  to  other  Boards, 

Our  present  ordinances  require  simply  that  the  receptaclea  under 
the  privy-seat  shall  be  water-tight,  of  sufficient  size  and  number  to 
acooinmodate  the  deposits  for  at  least  one  week,  but  not  too  large  to  be 
oooveniently  handled;  that  they  shall  he  elevated  not  less  than  six 
inches  above  the  ground  surface,  and  be  protected  from  roof  and 
storm  water,  and  that  they  shall  be  kept  always  in  good  repair  and 
in  proper  position. 

It  waa  at  first  required  that  every  deposit  should  at  once  be  covered 
with  fine,  dry  earth,  sifted  coal  ashes  or  similar  absorbent.  This, 
certainly  the  ideal  method,  is  still  strongly  recommended  by  the  Board 
and  is  considerably  employed.  But  it  was  found,  ns  might  perhaps 
liave  been  expected,  impossible  to  enforce  this  provision  uniformly. 
The  lower  classes  could  not  be  induced  to  take  so  much  pains,  and 
many  of  the  more  intelligent  and  law-abiding  merely  made  a  show  of 
4lotiig  ao. 

Our  ordinances  were  persistently  advertised,  but  many  failed,  for 
one  reason  and  another,  to  provide  their  privies  with  receptacles. 

Then  the  Board  sent  individual  notices  to  the  delinquents,  in  some 
ioatanoes  many  times  repeated,  but  with  only  a  moderate  degree  of 


Ftoally,  after  it  waa  thought  that  ** moral  suasion*'  had  been  thor- 
oughly triedy  we  appealed  to  the  law  to  help  convince  the  obstinate 
OQts.  Several  well-to-do  offenders  were  sucoesafully  prosecuted,  under 
Ibe  act  relating  to  Boards  of  Health,  before  a  justice  mf  the  pea<2e.    The 
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uniform  result  was  a  fine  of  ten  dollars^  with  ooei&  of  suit,  impoaei 
upon  the  defendanL 

One  c-aee  was  appealed  to  the  court  of  quarter  sessions,  where  Judge 
Reed  affirmed  the  judgment  in  our  favor.  This  case  caused  the 
Board  much  trouble  and  considerable  expense^  but  it  was  worth  all  it 
cost  J  for  since  that  time  an  intimation  from  the  Board  of  Health  has 
had  more  practical  and  immediate  effect  than  could  be  produced  be: 
by  the  most  impressive  warning  we  could  devise. 

People  were  convinced  by  these  prosecntious  that  the  Board 
Health  had  jK)wer  to  enforce  their  ordinances,  and  that  fighting  them 
was  a  losing  and  expensive  game;  and  as  by  the  eonstaut  agitation 
public  opinion  has  been  pretty  well  educated  up  to  the  point  of  sus^ 
taioiug  the  Board  in  this  matter,  there  is  now  very  little  trouble  m 
enforcing  the  privy  ordinances,  and  legal  measures  will  probably  not 
sooD  be  again  required* 

The  most  satisfactory  receptacle,  io  oar  experience,  is  a  hard-wood* 
tub  or  bucket,  tarred  inside  and  out.  They  are  more  durable  and  I 
expensive  than  metallic  paila.  We  buy  at  the  groceries  empty  butter- 
tubs  (oaken  ones  only,  for  those  of  soft  wood  soon  fall  to  pieces,)  and 
have  a  blacksmith  put  on  an  iron  hoop  and  coat  them  with  gas-tar. 
Such  a  tub  will  last  several  years  if  protected  from  the  sun.  The 
Board  furnishes  them,  to  those  who  wisli,  for  fifty  cents,  which  price^fl 
allows  us  a  profit  of  a  few  cents  upon  each.  ™ 

Our  scavengers  like  them  as  well  without  handles,  so  we  save  their 
expense,  fl 

These  tubs  are  set  upon  a  shelf  under  the  privy-seat  so  as  to  be- 
directly  under  it  and  close  up  against  it. 

For  a  time  the  pri\ne8  were  kept  clean  without  expense,  either  direcl 
or  collectively,  the  borough  being  divided  into  districts,  and  a  farmer 
agreeing  to  remove  the  contents  of  the  buckets  as  often  as  required  ia 
the  district  assigned  to  him  by  the  Board  in  return  for  the  exclusive 
right  to  the  privy-manure  of  that  district* 

This  plan,  however,  worked  very  poorly,  and  with  a  great  deal  ofi 
friction* 

It  would  seem  at  first  thought  that  the  privy-material  would  be  sol 
valuable  a  manure  as  to  amply  repay  the  cost  of  collection  and  traiia- 
portation. 

But  it  is  not  so  under  the  bucket- system.  There  is  so  little  at  each 
privy  that  it  takes  considerable  time  to  collect  a  load,  and  the  buckets* 
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being  witer-tight  all  the  liquid  has  to  be  tnmsported  as  well  as  the 
solid  matter.  Where  it  is  deposited  directly  upon  the  ground,  or  into 
leaky  vaults,  the  leas  valuable  urine  soaks  away  into  the  earth,  leaving 
only  the  more  valuable  and  more  easily  handled  fecal  matter  for  the 
tcavenger  to  carry  away. 

The  experience  of  our  farmers,  also,  seems  to  indicate  that  the 
manurial  valueof  privy-deposits  is  not  so  high  as  is  generally  8up{K)8ed. 
At  any  rate,  they  seem  pretty  generally  agreed  that  it  costs  more  to 
ODlled  it  than  it  is  worth  to  them. 

They  could  affoid  to  collect  it  in  the  winter  when  horses  and  men 
are  idle,  but  in  the  spring  and  summer,  when  the  work  most  needs 
doing  thoroughly  then  there  is  most  to  be  done  at  home. 

Another  trouble  was  to  get  faithful  drivers  for  the  carts.  Reliable 
men  who  would  do  such  work  for  the  wages  the  farmer  could  afford 
to  pay  are  scarce. 

Then  again  it  was  found  that  some  who  for  years  had  been  content 
to  make  their  deposits  upon  the  ground  and  leave  them  there  more  or 
less  exposed  to  the  weather,  and  within  a  few  feet  of  their  well, 
developed,  after  the  introduction  of  the  new  system,  a  great  anxiety  to- 
bave  their  privies  kept  scrupulously  clean. 

This  class,  with  the  proverbial  zeal  of  recent  converts,  made  frequent 
and  oflen  unnecessary  complaints  of  the  n^lect  of  the  scavenger. 

He,  as  his  work  was  in  a  measure  gratuitous,  on  his  side  felt  sensi- 
tive to  ill-deserved  blame,  and  the  Board  found  it  well-nigh  impossible 
to  so  act  the  mediator  as  to  prevent  ill-feeling,  even  if  it  could  secure 
reasonably  efficient  work. 

It  had  long  been  considered  by  the  Board  that  eventually  the  work 
most  be  paid  for  by  contract,  that  the  contractor  might  be  held  to 
strict  accountability  for  the  performance  of  his  duties. 

Buckets  allowed  to  run  over  frequently  are  greater  nuisances  than 
the  old  vaults  and  ''dug-outs"  they  replaced,  and  it  was  very  evident 
that  something  must  be  done  to  secure  proper  attention  to  them  or 
the  system  was  doomed  to  failure. 

Finally,  when  two  of  the  scavengers  resigned  and  their  places  could 
not  be  filled,  the  borough  council  was  induced  to  appropriate  a  suffi- 
cient sum,  and  to  makeoontracts  by  which  the  contractor  binds  himself 
to  empty  every  privy  at  least  once  a  week,  and  ufteuer  if  necessary  to 
prevent  running  over. 

Payment  is  made  every  three  months,  and  the  contractor's  bill.** 
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must  be  approved  by  the  Board  of  Health,  so  that  ia  case  the  work  is 
slighted;  though  oot  to  such  ao  extent  as  to  render  the  coDtract  void  fl 
and   subject  the    contractor   to   the   forfeiture   of   the   "liquidated 
damages  ■•  provided,  a  part  of  the  money  may  be  withheld. 

Under  these  contracts  we  have  succeeded  in  getting  the  privies 
pretty  well  attended  to,  and  the  cost  to  the  tax-payers  is  at  present  less 
than  fifty  cents  a  privy  pe?*  aimnm. 

Some  people  were  at  first  addicted  to  throwing  coal  ashes^  tomato 
•canSj  broken  glass,  and  like  refuse  into  the  privy-buckets  as  the 
readiest  way  of  disposing  of  thera.     This  of  course  was  very  objec- 
tionable to  the  farmer  who  used  the  material  for  manure,  so  it  was     , 
prohibited  by  ordinance.  fl 

Now,  when  the  scavenger  finds  any  considerable  quantity  of  foreign 
matter  in  the  buckets,  he  refuses  to  empty  them,  notifies  the  Board, 
and  the  Board  sends  a  copy  of  the  ordinance  to  the  offender  with  a 
notification  that  his  privy  must  be  cleaned  at  once  at  his  own  expense. 

Another  ordinance  provides  that  no  discharge  from  a  person  suffer- 
ing fix>m  any  contagious  disease  shall  be  put  into  the  privy-bucketB, 
but  shall  be  either  destroyed  by  fire,  or  disinfected  and  buried  as 
remote  as  possible  from  a  well  or  dwelling-house.  J 

In  case  of  the  prevalence  of  any  serious  epidemic,  say  of  typhoid  fever  I 
or  of  cholera,  the  Board  would  probably  order  the  disinfection  at 
frequent  intervals  of  the  contents  of  all  privy- buckets. 

It  is  believed  that  it  can  be  done  much  more  efficiently  in  them 
than  in  any  vault,  however  well  constructed.  Where  privy-depoeitB 
^re  suffered  to  fall  directly  upon  the  ground,  thorough  disinfection 
would,  of  course,  be  found  very  difficult  if  not  impossible. 


ESSEX  COUNTY, 


LyT  T\  " 


Bloomfield.     .        ,        -       Report  from  Wm.  H,  White,  M.H 

The  principal  complaints  during  the  year  have  been  about  cesspools 

4ind  privies,  and  in  all  cases  the  inhabitants,  when  notified,  have  abated 

the  nuisance  at  once. 


Irvinqton.     -        -        -        -    Report  from  Jos,  L,  Wade,  M.D. 

The  usual  water-level  secure  dry  cellars.     Not  any  swamps  in  our 

vicinity  of  any  extent.     Near  South  Orange  township  line  there  is 


I 
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8wamp7  ground^  drained  by  a  ditoh  running  through  our  incorporated 
district,  opening  into  the  Elizabeth  river ;  another  below  the  Newark 
city  line,  drained  by  sewers  located  in  Newark. 

We  are  free  from  malarial  disturbances. 

Cesspools,  stone  sides  laid  loosely,  cemented  in  some  cases,  open 
bottom ;  emptied  by  excavators  or  by  hand-dippers ;  carried  away  in 
closed  barrels,  between  the  hours  of  8  P.  M.  and  4  A.  m.  Contents 
utilized  by  gardeners  and  truck  farmers  in  vicinity.  Open  cesspools 
are  more  in  vogue,  easily  cleansed  and  less  danger. 


MiLLBURN  Township.  -  Report  frfm  Isaiah  Williams,  Setfy. 
The  local  Board  has  this  year  been  very  efiective,  and  designated 
me  to  attend  to  nuisances  during  the  hot  weather.  I  abated  a  num- 
ber of  cases — hog  pens,  privies  and  dead  animals — firmly  establisliing 
the  authority  of  the  Board  at  the  cost  of  $3  to  a  constable,  which* 
i  charged  to  township  expenses. 


Newark.      -       Report  from  Dr.  David  L.  Wallace,  Secretary, 

The  population  at  this  date  is  estimated  at  159,018. 

No  provisions  have  been  made  as  to  a  new  water-supply.  Since 
my  last  report  a  Board  of  Pollution  has  been  established,  made  up  of 
certain  members  of  the  Newark  Aqueduct  Board  and  the  Jersey  City 
Board  of  Public  Works.  They  have  appointed  an  Inspector  and 
furnished  him  with  a  launch  to  patrol  the  Passaic,  between  Newark 
and  Paterson,  to  ascertain  all  points  of  pollution  with  a  view  to  hav- 
ing them  removed. 

Since  the  1st  of  October,  1885,  there  have  been  7.86  miles  of  brick 
5«wer9  and  6.18  miles  of  pipe  sewers  laid,  making  at  this  time  a  total 
of  52.86  miles  of  brick  and  15.18  miles  of  pipe  sewers  established  iu 
city.  The  intercepting  sewer  that  I  spoke  of  as  in  process  of 
last  October  is  not  as  yet  completed.  It  will  be  iu  working 
order  by  Januar}"  1st,  1887,  and  there  is  every  reason  to  l>elieve  that 
it  will  accomplish  all  that  is  claimed  for  it. 

Since  last  report  pavement  has  been  laid  in  a  number  of  streets. 
On  Broad  street,  from  William  to  Lincoln  Park,  the  old  cobbles  have 
been  replaced  with  oblong  granite  blocks.  A  distance  of  al)out  three 
miles  is  provided  with  this  pavement. 

Since  last  October  8,508  houses  have  been  inspected,  with  the  find- 
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'ing  of  1,202  nuisances;  of  these  1,076  have  been  abated.  In  addi- 
tion to  this  845  cases  of  defective  plumbing  and  drainage  have  been 
rectified. 

At  the  present  time  an  ordinance  is  before  the  Board  requiring  that 
rail  privy-vaults  and  cesspools  shall  be  water-tight,  and  that  on  streets 
in  which  a  sewer  is  laid  they  shall  not  exist.  This  will  in  all  proba- 
bility be  passed  after  which  one  of  the  greatest  evils  I  have  had  to 
contend  with  will  be  under  control.  fl 

Since  my  last  report,  as  you  are  well  aware,  by  a  decision  of  the  i 
Snpreme  Court,  the  Newark  Board  of  Health  was  declared  not  to  be 
a  Board  working  uuder  the  general  health  laws  of  the  State,  and  it 
was  obliged  to  fall  back  on  the  city  ordinance  of  1884  to  maintain  an 
^existence.  As  soon  as  the  new  law  passed  by  the  last  Legislature  went 
into  effect,  we  took  advantage  of  it  and  reorganized  under  its  pro- 
visions. Since  that  time  we  have  had  to  do  over  again  all  that  was 
undone  by  the  decision  of  the  court,  but  we  are  now  in  good  working 
■order,  with  the  mass  of  our  citizens  giving  us  their  cordial  support. 
We  have  not  as  yet  passed  many  ordinances,  but  the  first  to  be  passed 
was  the  ordinance  regulating  the  empty iug  of  vaults  and  oesapoolai 
which  was  the  cause  of  our  overthrow.  The  other  ordinances  passed 
are  those  giving  us  power  to  quarantine  animals  when  found  neoes- 
sary ;  prohibiting  the  storing  and  keeping  of  old  rags,  bones,  i&c* ; 
regulating  the  sale  of  meats,  fruit  and  vegetables,  and  oixlering  con- 
demnations when  found  necesisary.  An  ordinauoe  regulating  con* 
tagions  and  infectious  diseases  has  jjassed  its  second  reading,  and  will 
i>e  read  on  its  final  passage  in  November, 


SUMMARY  OF   ALL  WOBK   I>0KE   FOR  THE   YKAR, 

Number  of  notices  served  for  abatement  of  nuiaances 2,638 

Abatements  ....*.. ,„, 2,297 

Number  of  notices  served  for  rectifying  defective  plumb- 
ing and  drainage...  , 1,120 

Number  of  casea  rectified,. .,„. 962 

Number  of  sewer  permita  grunted.. .,,.„     944 

Number  of  permits  granted  for  cleaning  privy-vaulte. 2,582 

ce^pools 65*) 

Analysea  of  mitk *. **...,....*..       S4 

Persons  found  unvaccinated.. *. 3,393 

If  we  add  the  number  of  un vaccinated  persons  reported  this  year 
to  those  of  last  year^  we  will  have  a  total  to  date  of  4,618.     The 
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t  of  all  these  peraons,  with  th^  reddenoeSy  are  on  reooid  in  the 
<iffice  of  the  Board.  At  our  meeting  of  this  month  I  suggested  that 
the  names  and  addresses  be  given  to  the  eight  district  physicians^  with 
instroctions  that  they  call  at  their  homes  and  offer  them  free  vaccina- 
tion. The  members  of  the  Board  were  favorably  impressed  with  the 
aoggestion,  and  I  think  at  the  next  meeting  this  will  be  ordered. 

The  work  of  milk  inspection  is  being  prosecuted  with  vigor,  and 
at  the  present  time  the  quality  of  this  article  is  very  good. 

The  Veterinaryi  Meat  and  Food  Inspectors  are  doing  their  work  in 
a  very  thorough  manner.  The  ordinance  recently  passed  ordering 
<iuarantine  of  animals,  when  necessary,  has  had  a  very  salutary  effect, 
stopping,  to  a  very  large  extent,  the  killing  of  animals,  the  meat  of 
which  is  unfit  for  human  consumption.  The  following  condemnations 
liave  been  made  for  the  year : 

Cattle,  beef,  number 3 

Sheep,              "       8;^ 

Calves,              "        60 

Hogs,                "        4 

ARTICLES  CONDEMNED  IN  MARKET. 

Beef,  pounds 2,524 

Veal,       •• 1,190 

Mutton,  •'     872 

Pork,       "     550 

Sausage,  •* 505 

Poultry,  "     3,317 

Fish,        "     2,075 

Rabbits,  number 120 

The  above  is  a  summary  of  the  principal  work  accomplished  by 
our  Board  for  the  year  just  ended.  We  hope,  by  the  first  of  the  year 
1887,  to  have  most  of  our  ordinances  passed,  after  which  they  will  be 
formulated  in  a  code  and  published. 


GLOUCESTER  COUNTY. 

GiJifiSBOBO  Township.    -    Report  from  Jacx)b  Iszard,  M.D.,  Sec'y. 

The  drainage  is  not  so  very  good,  on  account  of  the  flatness  of  the 

soil.     Since  last  year  (1885)  there  has  been  a  terra  cotta  pipe  laid  on 

the  east  side  of  the  town,  which  has  improved  that  part  of  the  town 
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very  satisfactory  to  the  inhabitaoti?.     The  water-supply  is  from  well»] 
and  of  a  good  quality. 

The  streets  and  public  grounds  are  kept  in  good  condition. 

The  refuse  is  fed  to  pigs  and  chickens.  The  excreta  is  hauled  out 
of  the  town  by  fsu-mers,  who  ask  to  remove  it  on  their  farms  as  si 
fertilizer,  and  it  is  generally  done  iu  the  winter  time. 

The  manufactories  and  trad^  are  principally  the  making  of  gla^s^ 
window-lights  and  bottles.  During  the  present  year  there  has  been  a 
shoe  factory  planted  from  Philadelphia,  employing  about  forty  me» 
and  women* 

There  have  b^n  no  oontagiouB  diseases  during  the  past  year. 

There  has  been  a  decrease  of  malaria  the  past  year. 


Harbison  Twp*      -     Report  from  E,  E,  DeGropft,  M.D.,  Sec*]/. 

Our  water-supply  is  principally  obtained  from  wells,  although  there 
are  a  few  families  who  depend  upon  cisterns,  during  the  winter  months^ 
for  their  supply  of  water.  During  the  past  year  the  water  has  been 
excellent  and  free  from  contamination,  and  with  few  exceptions  there 
has  been  an  abundance  of  it. 

We  have  no  sewerage  system  other  than  that  provided  by  nature. 
Our  village  being  located  on  a  hill^  all  impure  suhatances,  after  a 
b^vy  minfall,  immediately  passes  into  a  stream  or  mill-raioe  in  the 
center  of  the  town. 

Our  streets  are  wide  and  are  kept  in  a  clean  and  healthful  condi- 
tion, no  garbage  or  decomposed  vegetable  matter  being  permitted  to 
remain  in  them  at  all. 

Many  of  our  houses  are  poorly  ventilated  in  coasequenoe  of  the 
windows  in  the  older  buildings  not  being  arranged  so  as  to  lower  from 
the  top.  All  the  houses  have  cellars,  some  of  which  are  used  for  the 
storage  of  vegetables.     There  is  no  annual  house-to-house  inspection. 

Privies  have  open  bottoms,  and  the  excreta  is  removed  by  horsse 
and  cart  and  buried  in  the  earth. 

Our  township  has  been  remarkably  free  from  malaria  this  year, 
and  the  only  prevalent  diseases  that  we  have  met  with  has  been  ton- 
si  litis  and  dysentery.  There  has  been  no  hc^  cholera  and  no  pleuro- 
pneumonia among  cattle  in  this  community  that  we  have  beeo 
informed  of. 
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Logan  Township.      -      -      Report  from  S.  B.  PiiATT,  Secretary. 

DrinkiDg-water  is  derived  entirely  from  wells.  There  is  do  tasti 
of  iron^  and  water  is  principally  hard.  Nearly  all  houses  are  pro- 
vided with  tanks  or  cisterns  in  which  rain-water  is  caught  and  used 
for  washing  purposes. 

There  is  no  drainage  distinct  from  sewerage,  and  the  water-level  is 
such  as  to  secure  dry  cellars  generally.  Where  cellars  are  subject  to 
overflow,  tile  are  laid  to  a  lower  level  which  drains  the  same.  There 
are  very  large  swamps  in  the  township,  some  of  them  very  low  and 
malarial,  and  malaria  is  frequent. 

Houses  generally  have  cellars  which  are  not  much  used  for  storage 
of  vegetables,  as  nearly  all  of  the  fiurm-houses  or  dwellings  have 
separate  cellars  for  the  storage  of  same.  There  are  not  more  than 
two  or  three  tenements  that  have  more  than  two  families.  There  is 
no  yearly  house-to-house  inspection. 

No  sewers  used.  No  cesspools.  Water-closets  are  to  some  extent  made 
with  tight  sides  and  bottoms,  and  there  is  more  attention  given  to 
this  matter  each  successive  year. 

The  contents  are  generally  removed  during  the  winter  months  and 
used  for  fertilizer. 

There  is  no  contagious  disease  of  animals  reported,  excepting  hog 
cholera,  which  is  not  serious,  only  four  or  five  cases.  Farmers  are 
keeping  cleaner  pens  and  giving  more  attention  to  the  care  of  hogs,  as 
they  believe  prevention  is  better  than  cure. 

Slaughter-houses,  two;  which  have  been  inspected  and  the  owners 
notified  to  keep  them  in  better  sanitary  condition,  which  has  been 
partly  complied  with. 

There  have  been  no  prevalent  diseases  this  year,  and  think  we  can 
say  that  the  past  year  has  been  remarkably  healthy  in  this  district. 
The  health  laws  are  being  better  understood,  and,  consequently,  better 
appreciated  and  observed. 

Monroe  Township.  -  -  Eepartfrom  L.  M.  Halsey,  M.D. 
The  sanitary  condition  of  Monroe  township  has  been  very  much 
improved  in  the  last  two  years.  The  people  are  taking  more  interest 
in  it.  The  water-closets  are  very  much  better.  In  a  great  many 
cases  they  have  boxes  in  which  they  use  earth  or  sifted  coal  ashes  and 
empty  them  frequently.     Pig  pens,  which  were  a  source  of  great 

18 
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trouble  to  the  communityj  have  been  almost  entirely  abolished  within 
the  town.  Dysentery  has  not  been  so  prevalent  thiB  year;  not  more 
than  one-third  of  the  cases  that  we  had  the  two  previous  years.  In 
the  spring,  we  had  an  epidemic  of  measles  j  this  fall,  an  epidemic  of 
whooping-cough.  Typhoid  fever  is  making  its  annual  visit,  but  not 
of  a  serious  type.  Some  little  pneumonia,  but  of  a  mild  characfcei*. 
On  the  whole,  the  township  is  in  a  good  condition. 


South  Hjlrrison  Twp.      Report  from  8.  F.  Stanger,  M.D.,  Seo'y. 

The  refuse  is  mostly  fed  to  pigs  and  chickens,  but  in  some  cases 
thrown  outside  the  kitchen  door.  We  have  some  malarial  fever  dur- 
ing the  spring  and  fall,  but  has  not  been  so  prevalent  as  during  the 
past  few  years,  accounted  for,  probably,  to  some  extent,  by  the  fact  of 
the  water  in  the  mill-pond  (which  is  situated  in  the  village)  not  beiog 
80  low  as  in  former  years. 

Rheumatism  has  been  more  prevalent  with  us  than  for  some  time 
past  During  November  and  December  there  was  a  genei*al  epidemic 
of  influenza.  In  connection  with  it  there  was  an  unuBual  number  of 
cases  of  rheumatism. 

No  contagious  diseases  among  domestic  animals^  except  in  one  herd 
of  cattle  which  were  afflicted  with  pleuro-pneumonia,  but  the  diseade 
did  not  extend. 

Water-supply  is  derived  from  wells  and  cisterns.  Well-water  is 
very  hard,  and  during  the  months  of  August  and  September  it 
becomes  very  otFensive  and  not  fit  for  drinking. 
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Washington  Tow^nbhip.    Report  from  Chas.  D,  Nicholson,  Sec'y, 
The  township  is  perfectly  healthy  at  present ;  no  ague  prevails,  or 

fevers,  as  is  usual  this  time  of  year. 


HUDSON  COUNTY, 

Hudson  County.         -         -         Report  from  C*  i.  Rooney,  Jr. 

The  diseaises  which,  when  compared  with  the  average,  show  most 

plainly  a  decrease  of   mortality  were  diarrhoeal  diseases  and  scarlet 

fever. 
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From  scarlet  fever  the  deaths  were  91.  In  the  previous  eleven 
years  the  deaths  were  as  follows :  245,  167^  170^  249^  163^  131^  232^ 
113,213,183,114. 

The  marked  decrease  of  the  number  of  deaths  from  scarlet  fever, 
below  the  average  for  so  long  a  period,  would  suggest  that  a  cause  be 
sought  for. 

Coincident  with  this  decrease  was  a  new  rule  of  this  Board,  a  sys- 
tem of  report,  inspection  of  contagious  disease  and  notification  of 
school  principals,  which  resulted  in  the  exclusion  from  the  schools, 
public  and  private  of  this  county,  of  any  child  affected  with  any  of 
certain  communicable  diseases,  of  which  scarlet  fever  is  one. 

This  rule  has  been  carefully  carried  into  effect,  with  the  co-opera- 
tion of  the  school  principals,  many  of  whom  have  expressed  their 
gratification  with  the  Board's  efforts  in  the  direction  of  affording  pro- 
tection to  the  school  children  and  preventing  the  spread  in  the  schools 
of  contagious  diseases. 

It  does  not  seem  to  be  an  unreasonable  inference  to  assume  that  this 
new  system  of  the  Board  is  to  be  credited  with  the  decrease  of  mor- 
tality from  scarlet  fever. 

There  have  been  no  epidemics  during  the  year. 

There  were  two  deaths  from  small-pox,  one  in  November  and  one 
in  December,  1885.  Both  cases  originated  from  contact  with  persons 
who  had  just  arrived  on  steamers  from  Europe. 

By  suggestion  of  this  Board,  the  honorable  the  Board  of  Chosen 
Freeholders  have  arranged  to  so  alter  the  small-pox  hospital  at  Snake 
Hill  that  by  means  of  additions  it  will  be  able  to  accommodate  cases 
of  cM>ntagious  disease  other  than  small-pox.  This  will  enable  this 
Board  to  provide  for  the  cases  of  contagious  disease  requiring  removal 
from  home. 

The  Board  has  enforced  the  ordinances  against  certain  physicians 
who  had  neglected  to  comply  with  the  law  as  to  vital  statistics,  and 
for  the  past  few  months  the  good  effect  of  tliis  action  has  shown  itself 
in  a  much  fuller  return  of  births. 

Public  funerals  in  cases  of  contagious  diseases  have  been  prohibited 
by  ordinance  and  due  notice  sent  to  undertakers. 

The  dairy  stables  of  the  county  are  visited  frequently  by  Inspectors, 
and  in  most  cases  were  found  faults  of  construction,  drainage  and  man- 
agement. In  all  cases  these  faults  have  been  corrected;  in  some  cases 
Dot  without  suit.  In  one  case  a  large  dairy  of  the  swill-milk  class 
-was  driven  out  of  the  county. 


276        REPORT  OF  THE  BOARD  OF  HEALTH. 

Slaugbter-kouses,  cow-stables  and  places  in  which  are  carried  on 
noxioas  trades,  are  visited  at  least  once  a  year.  The  result  of  this 
system  is  fouod  in  the  greatly  improved  manner  in  which  these  places 
are  conducted*  Inspection  by  exfierts  of  all  cattle  in  the  county,  with 
a  view  to  discovering  the  facts  as  to  the  existence  of  pleuro-pneumonia 
and  controlling  its  spread,  engages  the  attention  of  the  Board. 

A  large  number  of  suits  have  been  brought  and  carried  on  by  the 
counsel,  in  all  of  which  the  Board  has  had  decision  in  its  favor* 
There  is  not  nearly  so  great  a  tendency  now  to  resist  the  enforcement 
of  ordinances  as  formerly. 

An  immense  amount  of  work  in  the  shape  of  inspections  has  been 
done  by  the  Ins|)ector8  in  cases  of  contagions  disease  and  of  nuisanoeBy 
and  many  nuisances  of  long  standing,  hitherto  resisting  all  efforts 
those  residing  in  the  vicinity,  have  been  abated. 

The  citizens  of  some  of  the  outlying  towns  have  asked  and  received 
the  aid  of  the  Board  and  of  its  Inspectors  and  counsel  in  securing  the 
removal,  by  their  own  local  authorities,  of  certain  unsanitary  conditions. 

The  removal  of  night-soil  seems  to  be  as  far  from  being  done  satis- 
factorily as  ever.  It  would  seem  that  another  scow  provided  in  the 
county  would  come  near  to  practically  solving  the  problem. 


HUNTERDON  COUNTY. 

Delaware  Township,    -        -    Report  from  A.  W.  Muirhecd, 

The  health  of  the  township  has  been  good  during  the  past  year, 
epidemic  prevailing. 

The  water*Bupply  is  obtained  from  dug  and  driven  wells  and  from* 
springs. 

The  drainage  is  perfect  for  the  reason  that  the  dividing  line  between 
the  waters  of  the  Raritan  and  Delaware  rivers  passes  through  about 
the  center  of  the  township,  the  water  of  the  former  running  east 
whilst  that  of  the  latter  has  a  westerly  course. 

There  is  but  one  slaughter-house  within  the  limits  of  the  township 
and  that  is  kept  in  a  proper  manner. 

Only  one  complaint  of  nuisance  has  been  reported  to  the  Board  this 
season,  which  they  immediately  investigated  and  notified  the  parties 
concerned,  who  abated  it  as  soon  as  it  was  possible  for  it  to  be  done* 
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East  Amwell  Township.     -     Report  Jr<m  P.  C.  Yotjng,  M.D. 

The  health  of  the  township  for  the  past  twelve  months  has  been 
better  than  the  preceding  year;  have  had  less  zymotic  diseases. 

If  at  any  time  we  should  be  visited  with  an  epidemic,  I  shall  gladly 
inform  you  of  its  nature,  and  conform  to  all  the  requirements  of  the 
laws. 


KiKGWOOD  Township.    -   jBepor^/romGEO.  E.DALRYMPLB,flte^y. 
The  general  health  of  the  township  has  been  good  during  the  past 
year;  no  prevailing  disease  has  occurred.   Only  one  complaint  has  been 
before  the  Board  as  a  nuisance,  and  that  was  soon  removed. 


IjAmbebtville.       -        -      Report  frtm  Geo.  M.  Holoombe,  Jb. 

Water  supplied  by  a  private  company,  and  is  soft.  It  sometimes 
has  a  bad  odor  in  warm  weather,  but  an  analysis  shows  it  to  be  pure. 
It  is  taken  from  Swan's  creek,  and  no  sewage  empties  into  it  above 
the  point  of  supply.  No  examination  made  of  the  stream.  People 
generally  depend  on  cisterns  and  wells. 

A  yearly  house-to-house  inspection  is  made. 

Cesspook  are  used,  with  open  bottoms,  and  are  cleaned  by  a  person 
under  charge  of  the  Board,  and  the  contents  removed  beyond  the  city 
limits.  Excreta  removed  by  the  same  person  and  disposed  of  in  the 
flame  way. 

Diphtheria  was  quite  prevalent  during  the  past  year — about  twenty- 
five  cases  and  a  few  deaths. 

The  Board  has  been  very  active  during  the  past  year. 

All  hogs  and  pens  have  been  removed  from  the  city  limits. 

Houses  and  premises  have  been  inspected  very  thoroughly,  and 
found  principally  in  good  sanitary  condition.  In  a  few  cases  nui- 
sances were  found  to  exist,  which  have  been  abated. 


Lebanon  Township.  -  Report  from  A.  8.  Banghabt,  8eo^y. 
The  past  year  has  been  healthy  in  our  township ;  no  epidemics  have 
been  with  us  this  year.  Our  Health  Board  is  active,  obeys  all  sum- 
mons and  in  all  cases  strive  to  do  its  duty,  which  has  added  greatly 
to  the  health  of  our  township;  vaccination  is  well  attended  to. 
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Raritan  Township*       -       -       Report  from  J,  H,  Ewing,  M.0. 

The  water-supply  is  by  private  conipany ;  about  one-ttiird  of  the 
houses  of  Fiemington  take  the  water.  The  water  ig  taken  from  the 
South  branch  of  the  Raritan  river,  and  sometimes  after  a  raiu  the 
water  is  discolored;  the  water  is  soft  and  has  no  bad  taste.  The 
reservoir  and  pipes  are  cleaned  occasionally;  no  sewerage  in  stream 
nor  other  mode  of  pollution.  Very  few  use  wells,  but  a  good  many 
use  cisterns.  The  p€^opIe  outside  of  the  Ujwn  use  wells  and  springs  for 
drinking  and  cooking,  and  cisterns  for  stock  and  washing  purposes. 

There  are  three  drains,  (terra  cotta  pipe,  twelve  to  fifteen  inches,) 
draining  from  five  to  ten  houses  each^  and  they  have  their  outlet  in 
the  natural  water-courses  just  at  the  edge  of  the  town.  The  cellars  are 
generally  dry. 

Very  few  cesspools  {three  or  four);  not  cemented,  open  bottom  and 
sides.     The  contents  when  emptied  are  used  for  manure. 

The  slaughter-houses  are  kept  in  a  sanitary  condition. 


Tewksbury  Township.       -       Report  from  O.  A.  Farley,  S^o'y. 

There  has  been  no  disease  prevailing  as  an  epidemic  or  endemic. 

Malaria  exists  in  some  parts  of  the  township,  and  there  have  been  a 
few  cases  of  typhoid  fever,  and  these  of  a  mild  type. 


MERCER  COUNTY. 

Chambersburg.      ...      Report  from  James  H.  Tinball. 

We  derive  our  water-supply  frora  the  city  of  Trenton  water- works. 
About  1,500  consumers  take  the  waten  The  water  is  somewhat  dis- 
colored during  freshets  in  the  Delaware.  The  water-pipes  ai-e  cleaned 
out  by  the  chief  of  the  fire  department  turning  on  the  fire-plugs. 

We  have  no  tenement-houses.  A  house-to-house  inspection  has- 
been  made  by  the  Health  Inspector  during  the  past  summer. 

Iq  reference  to  cesspools,  they  are  chiefly  brick  sides  with  open  bot- 
tom. They  are  emptied  by  scavengers,  at  the  expense  of  the  owners 
of  property.     The  contents  are  use<l  as  fertilizers. 

The  slaughter-houses  in  the  borough  are  regularly  inspectetl  during 
the  year  by  the  full  Board  of  Health,  they  going  in  a  body  to  all  such 
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pboes  aboot  four  times  a  year,  and  oftener  if  any  complaint  ia  made 
from  the  neighborhood  where  they  are  located. 

Oar  manafactories  are  chiefly  iron  works.  We  have  one  soap  man- 
nfactoiy,  which  causes  some  trouble  to  the  Board  at  times,  by  the 
residents  in  the  vicinity  making  complaints  of  the  stench  arising 
from  the  process  of  boiling  the  fatty  substance,  which  at  times  is  very 
ofimsive,  and  is,  in  the  opinion  of  the  Board,  detrimental  to  the  pub- 
lic health. 

The  public  schools  have  been  visited  by  a  majority  of  the  Board, 
who  find  that  they  are  not  satisfactorily  ventilated,  some  of  the  heat- 
ing apparatus  not  having  cold-air  conducters.  The  Boanl  have  made 
several  complaints  as  to  this  matter  to  the  sciiool  authorities,  but 
nothing  has  been  done  to  remedy  the  matter.  The  damp  air  of  the 
cellars  is  sent  up  into  the  school-rooms,  which  makes  the  rooms  smell 
musty  and  oppressive  if  you  stay  in  them  any  length  of  time.  Some- 
thing should  be  done  to  remedy  this  matter,  as  the  Board  consider  it 
detrimental  to  the  health  of  the  children.  The  State  Deaf  and  Dumb 
Institute  is  in  a  very  good  sanitary  condition.  Every  department  is 
thoroughly  ventilated,  and  the  Board  of  Health  spoke  very  highly  of 
the  general  workings  and  health  of  the  institute  when  they  visited  it 
a  few  weeks  ago. 

HiGHTSTOWN.     -     -     Report  from  Thomas  C.  Pearce,  Secretartf. 

The  borough  is  about  one  mile  in  length  from  north  to  south,  and 
about  half  a  mile  wide,  with  a  pond  on  east  border  of  the  town.  If 
we  take  the  level  at  the  aforesaid  pond,  Main  street  would  average 
in  the  business  portion  two  to  eight  feet  high,  while  the  northwestern 
would  average  from  eighteen  to  twenty  feet,  so  you  see  by  this  state- 
ment the  business  portion  ithc  most  important  to  health)  is  on  ver}'  low 
ground  and  with  no  material  sewerage.  A  small  stream  {masses 
through  the  center  of  the  town.  Several  privies  arc  upon  it,  and  it  is 
also  used  to  throw  debris,  i^-c,  in. 

The  supply  of  water  is  generally  ohtaincil  fn)m  wells,  and  in  one 
case  through  pipes  from  a  spring  to  a  hotel. 

Sewerage  is  mostly  into  |x>nd  and  the  aforesai<l  stream  {ta^vsing 
through  the  center  of  town.  Pcddie  Institute  ha<  a  drain  pi|>e  from 
main  building  leading  to  |>ond,  and  the  *^iiirt  factttry  iiave  sometinng 
of  the  same  sort. 

Streets  are  now  in  very  gofxl  condition.     The  council  appointit  a 
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committee  to  attend  to  the  aforesaid.  We  have  one  public  park^  con- 
tainmg  about  four  acreSy  which  belongs  to  the  Higbtstown  Land 
Improvement  Association^  but  it  is  in  verj  bad  condition  and  is  never 
used  as  a  place  to  rusticate,  • 

Two  slaughter-houses  are  not  in  very  good  condition  ;  one  slaugh- 
ter-house situated  near  a  dwelling. 


MiiXHAM  Township,  -  Report  from  James  E,  Clinton,  Sec'y, 
The  water-supply  is  partly  by  the  city  of  Trenton  water-works  and 
principally  by  wells.  Nine-tenths  depend  on  wells  at  present,  but 
nearly  one-half  will  be  using  the  city  water  in  another  month.  The 
well-water  varies  in  tastei  some  is  hard  and  irony,  some  is  sofk  and 
some  smelfs  so  badly  that  it  can't  be  used,  and  are  constantly  being 
filled  up.     Cisterns,  we  have  none. 

As  to  drainage,  there  is  do  system  except  in  one  case,  and  that  is 
constructed  with  terra  cotta  pipe.  It  is  the  worst  place  in  the  town- 
fihip  to  be  drained.  The  wafcer-le%^el  is  good,  except  in  the  instance 
above  referred  to,  in  the  principal  part  of  the  township.  We  are  sur- 
rounded with  swamps,  and  malaria  is  quite  prevalent  in  the  spring 
and  more  particularly  in  the  fall. 

The  out-houses  are  all  built  on  the  rear  of  the  lots,  which  are  prin- 
cipally 100  feet  deep.  They  are  dug  to  the  depth  of  from  5  to  6  feet. 
None  are  cemented,  for  the  ground  is  naturally  sandy  at  the  depth  of 
3  feet.  They  are  emptied  by  night  scavengers.  We  have  more 
trouble  with  filthy  out-houses  than  anything  else,  but  they  comply 
when  we  take  them  in  band. 


Princeton.       -        -        -        Report  frorn  J  as,  R,  Draee,  Sec*y, 
As  to  sewers,  we  have  no  general  system.     The  College  of  New 
Jersey  has  a  private  system  of  surface  distribution  for  tlieir  sewa 
Cellars  are  dry,  with  some  exceptions,  in  parts  of  the  town  where  the^ 
ground  is  almost  level.     There  are  no  swamps  very  near,  yet  malaria 
is  quite  frequent. 

Sewers  are  used  only  by  tlie  college  for  their  buildings.  Their 
pipes  empty  into  distributing  troughs  on  a  lot  on  the  borough  line, 
the  liquid  matter  is  absorl^ed  by  the  ground  and  sun  and  the  thick 
matter  is  mixed  with  ashes  and  used  as  corajiost.     Throughout  the 


LOCAL  BOARDS  OF  HEALTH.         281 


/ 


town  oesspoolsi  both  cemented  and  open-bottomed,  are  used,  and  are 
cleaned,  generally,  by  being  pumped  into  air-tight  barrels  and  carted 
away  and  disposed  of  to  farmers  for  fertilizer.  We  have  no  perfectly 
odorless  excavating  apparatus  at  present,  but  expect  to  have  in  the 
near  future. 

Members  of  the  Board  are  furnished  with  copies,  and  abstracts  of 
them  and  circulars  are  oflen  published  and  circulated  throughout  the 
town.  Considerable  difficulty  is  experienced  in  getting  the  people  at 
large  to  believe  in  the  virtue  and  the  necessity  of  enforcing  ordinances. 

All  l^al  and  persuasive  means  are  resorted  to  in  resisting  possible 
epidemics  and  the  spread  of  contagious  diseases. 


Trenton.    -        -        -    Report  from  William  Cloke,  Secretary. 
The  following  annual  report  just  made  by  Health  Inspector  Mc- 
Guire,  gives  a  pretty  clear  and  comprehensive  account  of  the  opera- 
tions of  the  Trenton  Board  of  Health  for  the  past  year : 

"  The  sanitary  condition  of  the  City  Hall  is  very  bad.  The  sewage 
from  the  whole  building  empties  into  a  cesspool  in  the  cellar,  and  the 
offehsive  odor  arising  from  this  source  fills  every  office,  so  that  at  times 
it  is  almost  impossible  for  officers  to  transact  business.  The  jani- 
tor in  charge  of  the  building  does  all  in  his  power  to  keep  the  place 
in  proper  condition,  but  as  long  as  prisoners  are  kept  in  the  building, 
if^xm  the  cells  located  as  they  are  at  present,  there  can  be  no  improve- 
ment. 

''The  public  schools  are  in  about  the  same  condition  as  last  year. 
The  greatest  source  of  complaint  during  the  year  has  been  the  foul 
condition  of  the  Assanpink  creek ;  this  has  been  especially  so  in  the 
summer  season.  Citizens  have  complained  that  the  stench  arising 
from  the  creek  has  made  living  near  it  almost  impossible,  and  the 
time  is  not  far  off  when  strong  measures  will  have  to  be  adopted  to 
stop  the  increasing  flow  of  filth  into  this  stream. 

"  I  have  devotwl  considerable  time  during  the  year  to  house  inspec- 
tion, with  the  result  of  abating  many  nuisances,  and  making  many 
improvements.  In  this  connection  I  have  found  a  great  deal  of  defec- 
tive plumbing,  especially  in  soil-pipes  leaking  at  the  joints. 

"  The  purity  of  the  drinking-water  supplied  by  the  city  is  well 
known,  and  needs  no  comment  from  me. 

"  There  are  considerably  less  wells  used  now  than  last  year ;  citi- 
zens who  have  been  using  well-water  are  having  the  city  water  put  in, 
and  no  doubt  at  the  end  of  the  next  year  there  will  be  but  few  wells 
used  for  drinking-water. 


282 


REPORT  OF  THE  BOARD  OF  HEALTH. 


*'I  have  given  eonsiderable  attention  to  the  milk-supply  of  oor 
city,  and  I  am  glad  to  say  that  the  quality  of  milk  sold  here  cannot 
be  surpassed  in  any  city  in  the  State. 

"I  nave  also  given  some  attention  to  adulterated  food,  and  have 
frubmitted  various  samples  to  the  chemist  for  analysis,  the  results  of 
which  have  been  such  as  to  convince  me  that  more  care  should  be 
given  to  the  subject." 

The  Board^s  sphere  of  usefulness  has  Ffioently  been  largely  increased 
by  the  appointment  of  Mr,  Charles  Hewitt  as  analytical  chemist. 
His  labors  have  already  resulted  in  exposing  and  preventing  the  con- 
tinued use  of  some  dangerous  well-waters.  The  Board  purposes 
making  use  of  his  services  in  various  important  directions. 

1  expected  to  be  able  in  this  annual  report  to  announce  the  passage 
by  oommon  council  of  an  ordinance  to  supply  this  city  with  sewers^ 
but  this  much-needed  public  improvement  was  defeated  by  a  close 
vote  in  council,  and  is  again  indefinitely  delayed.  It  is  hoped  that  a 
modified  plan  will  soon  be  introduced  and  promptly  passed,  w^iich 
will  meet  the  necessities  of  the  central  and  thickly-populated  parts  of 
the  city. 


West  Windsor.         -        .         -        Report  from  John  C.  Yard. 

We  have  no  towns  in  our  township,  and  but  few  villages,  and  they 
are  small,  and  our  water-supply  is  from  wells,  springs  and  cistema. 
Our  township  is  mostly  well  drained,  and  but  few  boggy  or  marshy 
places.  We  have  no  slaughter-houses  or  any  places  of  a  fonl  nature. 
Our  refuse  is  generally  carted  out  and  put  on  the  land. 

No  contagious  disease  this  year.  Some  malaria  in  township.  Some 
sickness  in  cattle,  but  no  epidemic.  The  cattle  that  were  sick  have 
been  carefully  looked  after. 

Our  people  are  learning  to  look  after  the  health  of  their  children 
and  teaching  them  to  look  after  their  health. 


I 


I 
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MIDDLESEX  COUNTY. 

East  Brunswick  Township.     -     Report  from  W.  H.  Thoburx, 
We  had  but  one  meeting  of  the  Board,  which  was  held  at  Mill- 
town,  on  account  of  an  epidemic* of  typhoid  fever,  and  notified  the 
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people  of  that  section  to  clean  and  disinfect  their  water-closets.  This 
is  all  I  know  of  to  report ;  should  there  be  anything  farther,  I  will 
give  70U  more  particulars. 


North  Brunswick  Township.       -       Report  from  J.  A.  Wines. 
Pneumonia  and  typhoid  fever  somewhat  more  prevalent  than  in 
former  years,  with  perhaps  the  exception  of  last  year. 


Perth  Amboy.       -        -       Report  from  E.  B.  P.  Kelley,  M.D. 

The  city  water-supply,  furnished  by  a  private  company,  is  sup- 
plied by  springs  and  surface-water.  Owing  to  scarcity  of  water  the 
past  season,  the  main  dam  has  been  raised  four  feet,  with  view  to 
greater  capacity.  The  water  being  highly  discolored,  many  families 
object  seriously  to  using  it  for  drinking  purposes.  This  water  is  used 
freely  during  the  warm  season  for  flushing  the  sewers. 

Two  new  brick  sewers  have  been  built  in  the  past  year.  Several 
large  ponds  of  a  dangerous  character  have  been  drained  and  filled, 
which  has  added  materially  to  the  health  of  that  part  of  the  city. 

The  streets  and  public  grounds  have  been  kept  in  better  condition 
the  past  year  than  heretofore. 

Refuse  and  excreta  are  carefully  moved  beyond  the  city  limits. 

Public  health  has  been  very  good,  no  epidemic  diseases  during  the 
past  year. 

Vessels  entering  this  port  are  rigidly  inspected  at  the  quarantine 
station. 


South  Brunswick  Twp.  Report  from  Charles  L.  Stout,  Sec^y. 
The  general  health  of  the  township  for  the  past  year  has  been 
excellent.  No  epidemics  have  prevailed,  and  no  complaints  have 
been  made  to  the  Board.  More  attention  is  being  paid  to  sanitary 
laws  than  formerly. 

WooDBRiDGE  TowNSHip.    -    Report  from  Jonas  H.  Coddinqton. 
Meetings  of  the  Board  have  been  held  every  two  weeks  during 
the  summer  months. 
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Notices  have  generally  been  complied  with  without  resorting  to 
exti'eme  measures. 

The  health  of  the  township  has  been  excellent  during  the  year. 


MONMOUTH  CX>UNTY. 

AsBUBY  Park,        _        «        -        Report  from  Randolph  Ross." 

During  the  past  year  the  oonstruction  of  the  water- works  has  been 
completed,  A  water-tower,  125  feet  high  and  12  feet  in  diameter, 
with  a  capacity  of  100,000  gallons^  has  been  added  to  the  works.  One 
hundred  and  sixty-five  connections  have  been  made  to  the  water-mains 
and  new  connections  are  being  made  daily. 

The  Board  of  Health  has  continued  to  cause  examinations  to  be 
made  of  the  water  of  suspected  wells,  and  all  wells  found  to  be  pol- 
luted are  promptly  closed.  Fourteen  analyses  of  water  have  been 
made  and  eight  wells  have  been  closed. 

The  sewers  have  worked  admirably  during  the  past  summer,  and 
there  have  been  no  complaints  of  odors  from  the  outlet.  Duriog  the 
past  year,  Octoljer  15th,  1885,  to  October  15th,  1886,  we  have  sent 
225  notices  directing  attention  to  unsanitary  conditions.  There  have 
been  1,625  inspections  and  re- inspect  ions  of  buildings  and  premises. 

Eight  cases  of  reported  contagious  diseases  have  been  investigated. 

Twelve  children  have  been  excluded  from  school  on  account  of  con- 
tagious diseases. 

Twenty-two  samples  of  kerosene  oil  have  been  examined  and  all 
found  to  be  up  to  the  standard  fixed  by  law. 

Since  the  organization  of  the  Board,  suita  have  been  ordered  in 
eighty-seven  c^ses;  thirty-three  of  these  cases  have  been  brought  to 
trial ;  twenty-nine  convictions  have  resulted. 

Gas  and  the  electric  light  have  to  a  considerable  extent  su|>er8eded 
kerosene  as  a  means  of  lighting  streets  and  dwellings. 

A  marked  improvement  is  being  made  in  the  character  and  condition 
of  the  roadways  and  sidewalks  of  the  public  eti^eets  in  the  borough. 

This  ivork  is  being  accomplished  by  the  execution  of  the  l>orough 
ordinances  by  the  Board  of  Commissioners* 

A  very  general  tendency  exists  toward  the  ornamentation  and  adorn- 
ment of  private  grounds,  door-yards,  &c,,  and  we  fancy  that  in  this 
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fact  there  is  evidence  that  the  neatness  and  cleanliness  heretofore 
required  by  this  Board  is  bearing  fruit,  and  trust  that  the  taste  and 
inclinations  of  residents  are  to  supplement  the  sub-surface  improve- 
ment and  renovation  which  has  been  going  on  in  this  borough  for  the 
past  six  years.  In  accordance  with  an  ordinance  passed  by  the  Bor- 
ough Commissioners  about  one  year  ago,  all  new  buildings  erected 
within  the  limits  of  Mattison,  Railroad  and  Lake  avenues  and  Emory 
street  are  being  built  of  brick. 

From  a  sanitary  point  of  view  this  £eict  is  fortunate,  for  we  find  that 
property  owners  are  more  willing  to  put  first-class  drainage  works  in 
and  about  valuable  brick  structures  than  they  are  where  the  building 
is  a  cheap  wooden  affitir. 

The  public  school  building  has  been  enlarged  during  the  past  sum- 
mer by  the  addition  of  two  wings,  each  22x29,  and  its  lighting, 
drainage  and  water-supply  are  satisfactory,  the  latter  being  from  the- 
dty  works.  The  heating  of  this  building  is  by  hot-air  furnaces,  and 
provision  has  been  made  for  ventilation. 


Fbeehold.       -       -       -       Report  from  W.  J.  McClure,  8e(fy. 

This  Board  has  resorted  to  precautionary  measures  rather  than  to- 
the  enforcement  of  ordinances,  and  finds  that  an  occasional  reminder 
accomplishes  the  desired  end. 

Our  town  has  continued  to  be  healthy,  and  with  no  epidemic 
diseases. 

The  only  death  from  typhoid  fever  was  traced  to  using  impure  well- 
water.  To  settle  this  question  efiPectually,  a  small  quantity  of  the 
water  was  analyzed  and  pronounced  bad  and  unfit  for  potable  use, 
being  polluted  with  surface  drainage  and  percolations  from  a  near-by 
privy.  Notice  to  the  occupants  of  the  premises  to  discontinue  the  use 
of  the  \vater  has  been  followed  with  good  results,  and  it  has  been  used 
since  only  for  cleansing  purposes. 

We  are  of  the  opinion  that  other  wells  are  in  a  similar  condition, 
but  unless  urgent  measures  require  an  inspection  they  do  not  come  to 
our  knowledge. 

Complaints  are  occasionally  made  of  unpleasant  odors  from  fat 
rendering  at  the  slaughter-house,  and  from  hog  pens  and  emptying  of 
cesspools.  These  and  others  nuisances  are  disposed  of  without  the 
enforcement  of  the  penalty,  and  the  Board  feels  that  some  good  has 
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resulted  from  the  eSarts  of  the  past  year,  and  that  our  town  oompar 
favorably  with  others  of  its  size  in  its  sanitary  condition,  being  with* 
out  sewerage  or  a  water-supply  other  than  that  obtained  from  wella  or 
cisterns. 

The  attention  of  physicians  having  been  called  to  the  law  in  relation 
to  vital  statistics,  the  result  has  been  a  more  complete  return  of  birtha 
and  deaths  to  this  Board, 


Freehold  Township.  Report  from  O,  R,  Freeman,  M,D.,  Scc'y, 
The  past  year,  outside  of  the  incorporated  limits  of  the  town,  hae 
been  one  of  very  general  good  health,  no  epidemics  of  any  contagious 
diseases  have  prevailed  in  any  part  of  the  township.  There  have 
been  less  cases  of  fever  of  any  form,  either  of  malarial  or  of  a  typhoid 
type,  than  in  former  years.  There  has  been  no  complaints  to  the 
Board  of  Health,  as  in  past  years,  from  the  improijer  storing  or  use 
of  manufactured  manures,  so  as  to  be  dangerous  to  the  public  health* 
About  the  middle  of  September  a  drove  of  some  forty  head  of 
Kettle  arrived  in  the  township,  and  were  distributed  on  six  different 
farms,  in  an  apparently  healthy  condition.  In  about  two  weeks  afier 
their  arrival  sickness  was  discovered  among  them  in  several  herds, 
and  in  less  than  one  week  from  the  discovery  of  any  disease  there 
were  seven  deaths  in  four  different  herds.  An  exaniiuation,  by  order 
of  the  State  Board  of  Health,  showed  the  disease  to  be  Texas  cattle 
disease,  or  splenic  fever.  The  contagion  had  been  communicated  to 
them  before  their  arrival  here.  After  a  thorough  examination  of 
their  symptoms,  and  the  application  of  remedies  indicated  by  those 
symptoms,  and  a  thorough  quarantine,  the  disease  was  at  once  checked 
without  further  loss  or  communication  to  other  herds  of  cattle. 


Matawan.  -  '         Report  frmii  Benjamik  Griggs,  Sec'y. 

In  the  upper  part  of  our  borough  and  adjacent  vicinity  during  the 
spring  and  summer  we  had  quite  an  epidemic  of  dysentery,  which  in 
most  cases  yielded  to  prompt  medical  treatment.  In  most  of  those 
cases  that  proved  fatal  there  was  a  complication  of  other  diseases  and 
inBrmities.     There  has  been  no  cases  for  some  time  past. 

Our  Health  Inspector,  Mr.  P.  C.  Disbrow,  reports  the  sanitary  con- 
dition of  our  place  as  remarkably  good  at  present.  Some  few  cases  of 
complaint  during  the  summer  of  pig  pens,  etc.,  were  promptly  abated 
on  notice  to  that  effect  by  the  Inspector. 
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MiDDLETOWK  Township.     -      Bepart  from  R.  S.  Snyder,  See'y. 

Naturally  the  drainage  is  good,  requiring  very  little  help,  except 
where  there  are  summer  boarding  places  and  hotels.  Much  attention, 
you  know,  has  been  given  to  drainage  at  the  seaside  with  very  bene- 
ficial results. 

At  those  resorts  the  local  Board  have  kept  close  watch  and  prevented 
any  danger. 

The  roads  have  been  the  subject  of  much  remark  on  account  of  the 
general  improvement  They  have  been  made  as  good  as  park  drives 
in  many  road  districts.  The  hilly  portion  is  difficult  to  maintain 
when  the  floods  of  rain  come. 

Refuse,  as  a  rule,  is  either  made  into  compost  at  a  safe' distance,  or 
burned  or  buried  or  placed  below  low  water  at  sea.  The  excreta  is 
used  by  farmers  as  fast  as  vaults  require  emptying,  or  buried  in  some 
localities  to  prevent  any  unwholesome  smells. 

Returns  are  generally  made,  but  in  a  township  having  villages,  con- 
taining churches  and  undertaking  establishments,  and  where  doctors 
reside,  the  returns  are  mostly  carried  to  the  assessor  of  the  township 
in  which  the  village  or  town  is  located,  so  that  the  rural  township 
cannot  or  rather  does  not  get  the  returns  for  his  township,  and  there- 
fore such  townships  are  short  of  their  true  returns,  and  the  other 
township  containing  the  villages  have  more  than  belongs  to  them. 
There  should  be  a  law  enforced  requiring  all  returns  sent  to  the  proper 
officer  of  the  township  where  they  belong. 

A  family  afflicted  with  small-pox  was  at  once  quarantined  by  us, 
and  although  the  house  was  within  a  few  feet  of  houses  on  each  side, 
and  in  the  midst  of  a  large  number  of  houses,  it  was  confined  to  the 
family  where  it  broke  out. 

The  cause  of  the  disease  was  obtaining  bedding  from  the  shore, 
evidently  froai  a  vessel  having  the  disease  on  board.  The  whole 
village  was  vaccinated  by  two  doctors,  and  every  preaiution  taken  to 
prevent  the  spread  of  the  disease. 

The  expenses  were  paid  by  the  township  and  amounted  to  no  incon- 
siderable sum. 


Ocean  Grove.      -      -      -      Report  from  A.  E.  Ballard,  Sec^y. 

The  carrying  away  the  contents  of  unconnected  privies  and  cesspools 

to  a  distance  of  two  miles  and  burying  them  is  beginning  to  be  attended 
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with  so  much  cost  and  offensiveness  to  property  owners  as  to  induce 
more  rapidly  the  (xmstruetion  of  sewers  and  their  connection.  The 
difficuhies  and  cost  increase  so  mpidly  that  the  Assodation  believ^es 
that  a  voluntary  settlement  of  this  question,  by  which  every  property 
will  be  connected  with  the  sewer,  will  result  at  no  very  distant  date. 

The  garbage  question  is  manageable  now,  but  presents  for  the  future 
a  case  of  diflBculty*  It  is  now  taken  away  ever>^  day  at  a  cost  of  about 
fifteen  hundred  dollars  for  the  season,  partly  fed  to  animals  by  the 
contractor  and  partly  buried.  The  amount  is  largely  on  the  increaBe^ 
and  the  occupancy  of  the  adjoining  property  is  becoming  more  exten- 
sive. The  needs  of  health  will  probably  prevent  the  present  mode  of 
disposing  of  it,  and  the  Association  is  carefully  considering  all  the 
various  methods  proposed  by  hygiene  as  to  what  will  be  the  best  when 
the  present  system  is  compelled  to  change. 

There  was  a  full  inspection  by  the  Board  of  Health  of  all  the 
properties  in  the  Grove  before  the  opening  of  the  season.  Wherever 
sanitary  needs  were  discovered  they  were  met  at  once  without  delay, 
where  the  owners  could  not  immediately  be  reached.  The  Board  was 
careful  to  record  all  the  reasons  which  made  the  necessities,  and  have 
the  gratification  of  reporting  that  in  no  case  has  there  been  any  diffi- 
culty in  the  settlement  of  the  bills.  A  general  inspection  is  continued 
through  the  summer,  and  the  Board  believes  that  no  serious  case  haa 
escaped  their  attention.  All  classes  of  employes,  ioemen,  garbagemeD| 
tentmen,  policemen  and  people  generally,  are  expected  to  report  t( 
the  Inspector  anything  tliey  either  see  or  suspect.  Large  numbers  oi 
these  reports  are  baseless,  but  in  many  cases  they  are  valuable  in  reach- 
ing sanitary  violations  which  otherwise  might  elude  discovery. 

There  has  been  no  special  epidemic,  and  only  one  case  reported  oi 
contagion.  The  case  was  light  and  yielded  easily  to  medical  treat* 
ment.  There  were  two  or  three  cases  of  light  fever  which  the  parties 
attributed  to  the  property  surroundings,  but  the  physicians  did  not  so 
report  them. 

The  sewer  extension,  which  at  a  very  heavy  cost  was  carried  out 
for  a  distance  of  500  feet  into  the  ocean,  and  of  whose  permanency  aa 
well  as  competency  to  do  the  work  required  of  it  there  were  grave 
doubts,  has  demonstrated  a  complete  success.  The  discouragements 
incident  to  the  experimentatioo — when  the  whole  structure,  coeting^ 
between  four  and  five  thousand  dollars,  was  rendered  useless  by  the 
toredo  worm,  and  which  required  a  much  higher  outlay  to  replace  it 
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with  iron  piling  driven  in  accordance  with  the  latest  and  best  inven- 
tions of  modern  science^  and  galvanized  iron  piping  through  which  to 
discharge  the  sewage — these  discouragements  have  been  overcome  by 
the  new  structure,  which,  during  the  time  of  its  operation,  has  not 
manifested  any  symptoms  of  giving  way,  either  to  the  violence  of 
storms  or  the  pressure  of  floating  masses  of  wreck.  No  difficulty  has 
been  experienced  in  the  sewage  discharge.  The  highest  tide  of  the 
year  only  held  it  back  a  single  block  for  a  couple  of  hours  without  any 
overflow  of  which  we  could  learn,  and  which  did  not  cause  any 
disagreeable  or  o£Pensive  effluvia.  No  ofiensive  odor  is  perceptible  in 
the  sea  at  the  point  where  it  is  entered  by  the  sewage,  and  the  slight 
discoloration  extends  but  from  three  to  five  feet.  There  has  only  been 
one  instance  where  the  connecting  pipes  have  been  choked,  which  was 
among  the  tents,  and  which  resulted  from  an  imperfection  in  the  con- 
struction. A  few  cases  have  occurred  where  the  pipes  from  dwellings 
have  been  stopped  by  carelessness,  but  there  has  been  no  difficulty  in 
their  speedy  relief.  There  has  been  an  extension  of  the  main  sewer- 
pipes.  The  number  of  new  connections  is  96,  making  in  all  ten  and 
three-quarters  (lOf)  miles  of  main  pipe  and  415  connections. 

It  was  intended  to  do  more  in  this  department  the  present  year,  but 

the  great  destruction  to  the  sea-front  occurring  from  the  winter  storms 

so  absorbed  both  energies  and  opportunity  as  to  lessen  the  attention  to 

every  other  enterprise.     The  coming  autumn  and  spring,  it  is  hoped, 

will  witness  a  large  advance  in  this  direction.    The  Association  reports 

its  appreciation  of  the  interest  and  advice  of  the  State  Board,  which 

has  been  freely  given  them  in  all  stages  through  which  their  plans 

liave  advanced  to  the  present  gratifying  success. 

The  question  of  water-supply,  which  was  supposed  to  be  fully  solved 

V>y  the  artesian  system  of  wells,  developed  unexpected  embarrassments. 

The  first  well,  whose  experimentation  cost  between   three  and  four 

thousand  dollars  and    flowed  50  gallons  \yer  minute,  was    reduced 

nearly  one-half  by  the  establishment  of  another  well  by  the  Asbury 

Park  authorities  in  immediate  contiguity.  This,  however,  was  recovered 

by  placing  a  small  caloric  engine  with  pumping  arrangements.     Two 

artesian  wells  had  also  been  sunk  by  the  Association  in  Broadway, 

which  each  gave  a  natural  average  flow  of  80  gallons  per  minute. 

These  were  connected  with  the  other  and  led  into  the  general  reservoir. 

But  the  pressure  of  the  reservoir  was  so  strong  as  to  overpower  the 

latter  two  and  they  drew  water  from  it  instead  of  adding  to  it.  Another 
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well  hfts  since  been  siiDk  in  a  locality  adjoining  the  first  and  oonn^ 
with  it,  and  a  new  and  superior  pumping  engine  established  there, 
which  DOW  gives  a  regular  supply  of  140  gallons  each  minute,  and 
is  ample  for  all  the  present  aeeds  of  the  Association,  both  for  fire 
and  general  use,  with  plenty  for  free  flushing  of  all  the  sewer  con- 
nections. 

The  number  of  connections  with  the  water  system  daring  the  year 
has  been  54,  which  added  to  the  114  last  year  make  a  total  of  16 
with  a  number  of  orders  for  connections  now  on  hand.     The  wat 
and  sewer  systems  are  working  together  in  such  a  way  as  to  con- 
tinually improve  the  sanitary  condition  of  the  Grove, 

There  are  four  and  three-foorthe  (4j)  miles  of  water-pipe  now  laid 

The  "lakes"  have  been  kept  in  a  condition  which  has  apparently 
been  conducive  to  general  healths  The  constant  outflow  of  their  sur- 
face-water into  the  sea  seems  to  fairly  meet  the  health  conditions. 

The  flow  of  an  artesian  well  into  Wesley  lake,  though  not  large  yet, 
exercises  a  perceptible  effect,  while  the  fact  that  Fletcher  lake  is 
principally  fed  from  springs  at  the  bottom  makes  its  waters  generally 
pure.  The  upper  end  of  the  lake  near  the  turnpike  is  not  sufBciently 
deep  to  flow  away  rapidly,  and  for  a  block  will  probably  be  filled  uj 
and  jmrked,  or  else  put  in  shape  for  other  purposes. 


Shrewsbury  TowNSHrp,     Report  from  John  S*  Throckmortok, 
In  the  town  of  Red  Bank  there  are  public  water-works  owned  by 

the  town.     Enough  of  the  inhabitants  now  take  it  to  pay  running 

expeoHes  and  interest  on  the  bonds.     The  water  is  excellent  the  whole 

year.      Pipes  are  cleaned   often   by  leaving   open   the  hydrants  for 

one  day. 

No  drainage,  except  the  natural  fall^  except  a  small  brook  in  town 

used  for  all  purposes,  which  is  now  receiving  the  attention  of  the 

Town  Commissioners*     Cellars  are  all  dry  with  the  exception  of  two 

that  I  know  of. 

Sewer  is  of  brick ;   fall  of  at  least  five  feet  to  the  hundred,  an< 

empties  in  the  river  below  low-water,  and  is  about  one-eighth  of 

mile  in  length. 

As  yet  there  has  been  no  house-to-house  inspection. 

Thirteen  houses  connect  with  the  sewer,  the  rest  use  cesspools ;  n 


<3" 


LOCAL  BOARDS  OF  HEALTH.       291 

uumy  cemented ;  emptied  by  foroe-pump  into  tight  barrels  and  carted 
on  the  farms. 

The  township  and  town  Boards  have  served  notices  in  every  case 
where  a  nuisance  has  been  founds  and  in  every  instance,  with  one 
exception,  the  notices  have  been  comph'ed  with  without  trouble. 


Upper  Fbeehold  Twp.   Repwi  from  H.  G.  Norton,  M.D.,  8e^y. 

Typhoid  fever  has  been,  for  two  years,  prevalent  in  Imlaystown, 
dnring  late  summer  and  fall ;  this  year  there  was  a  larger  number  of  . 
cases  than  last  and  of  a  severer  type.  It  is  narrowly  confined  to  a 
portion  of  the  town  where  the  wells  are  shallow  and,  to  even  a  super- 
ficial inspection,  necessarily  contaminated  with  animal  refuse,  slops, 
<&c.  An  examination  of  the  water  of  two  of  the  wells,  ordered  b^  the 
State  Board  of  Health,  and  made  by  Prof.  Cornwall,  shows  their  use 
to  be  dangerous.  In  view  of  these  facts  we  have  ordered  the  wells 
•closed  and  cisterns  substituted. 

Whooping-cough  was  prevalent  during  the  spring. 

A  number  of  nuisances  have  been  abated,  generally  with  cheerful- 
ness. 

A  township  code  has  been  gotten  into  legal  form,  and  been  given 
wide  distribution,  so  that  now  the  Board  feels  better  prepared  to 
carry  on  the  sanitary  work  entrusted  to  them,  in  which  all  take  much 
interest. 


MORRIS  COUNTY. 

Hanover  Township.      -     -      Report  from  G.  A.  Becker,  M.D. 

There  has  been  some  hog  cholera  but  it  was  confined  to  the  place 
where  it  originated.  The  owner  of  this  place  lost  about  one  hundred 
hogs.     There  has  been  no  other  contagious  disease  among  animals. 

There  are  two  slaughter-houses  in  the  township.  Complaint  was 
handed  to  our  Board  concerning  one  of  them,  and  upon  investigation 
by  the  Board  and  health  physician  it  was  declared  a  nuisance  and  the 
owner  ordered  to  remove  it.     He  finally  closed  the  place. 

Prevailing  disease  has  been  of  malarial  origin,  although  it  has  been 
much  less  prevalent  than  last  year.  There  has  been  much  less  sick- 
ness of  any  kind  this  year  than  last. 
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MoRRisTOWK.       -       -      -       Report  from  James  Douglab,  MJ>. 

Aqueciuct  water.  The  aqueduct  supply  is  by  a  private  company; 
is  mountain  spring  water ;  is  pure  and  soft.  The  reservoirs  and  pipes 
cleaned  whenever  needed ;  it  is  ira possible  for  the  water  to  be  con- 
taminated by  sewage.  A  few  houses  are  supplied  with  dsterne  and 
wells. 

We  have  three  bouses  with  six  or  eight  families  and  quite  a  num- 
ber with  two  to  four  families. 

During  the  past  year  there  have  been  ten  cases  of  scarlatina  of  a  raiW 
type  and  a  few  cases  of  whuoping-cough.  Mumps  have  been  qoite 
prevalent  throughout  the  town,  in  a  very  few  instances  among  adults^ 
otherwise  the  health  of  the  town  has  been  remarkably  good. 

The  Inspector  reports  that  upon  a  thorough  examination  he  6Dds 
that  the  rules  and  regulations  of  the  Board  of  Health  have  been  com- 
plied with. 


RocKAWAY  Township.  -  Report  from  William  P,  Bryak. 
There  have  been  quite  a  number  of  cases  of  chills  and  malaria.  We 
have  attributed  it  to  the  present  dry  fall  and  the  low  water  in  tte 
Rockaway  river  and  its  tributaries.  We  have  thought  that  it  would 
be  advisable  to  request  the  Direct  Process  Irou  and  Steel  CompftOjr 
to  draw  and  dredge  their  pond,  it  being  filled  with  debris*  la 
times  of  low  water  like  the  present  it  breeds  malaria  and  kindred 
diseases.  This  will  be  done.  There  have  been  some  few  cases  of 
unhealthy  or  not  properly-kept  cellars  aud  out-houses  that  have  been 
promptly  attended  to  upon  request. 


Washington  Township,  -  Report  from  Silas  W*  Hai^ce* 
There  is  no  examination  made  of  drinking-water;  probably  one- 
fourth  depend  on  wells.  I  do  not  think  there  are  any  that  depend 
entirely  on  cisterns.  A  great  deal  of  the  water  is  quite  bad  just  oow^ 
owing  to  the  extreme  lowness  of  the  water. 

Twenty-eight  houses  have  more  than  one  family;  perhaps  six  have 
more  than  two.  Houses  do  not  generally  have  basements  other  than 
cellars.     There  is  no  yearly  house  inspection^  no  Inspector. 
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OCEAN  COUNTY. 

Beick  Township.         -         -         Report  from  Sidkky  Herbert. 

Under  the  code  of  saDitaiy  laws  adopted  in  July,  1885,  the  Board 
of  Health  in  this  township  has  been  enabled  to  do  good  work.  It  ia 
a  pleasure  to  report  that  no  epidemics  of  any  disease  have  prevailed 
thxx>oghout  or  in  any  section  of  the  township.  In  E^t  Brick  (Point 
Pleasant  and  vicinity),  where  in  1883  and  1884  an  epidemic  of  typhoid 
iever  occurred,  there  has  not  been  a  single  case  of  that  disease  this 
year. 

The  water-supply  in  the  township  is  as  yet  derived  mainly  from 
wells.  Probably  before  another  year  closes  Lakewood  will  have 
water- works  to  supply  that  town. 

Privies  are  carefully  looked  after.  If  one  is  found  near  a  well  it 
is  ordered  removed.  In  most  of  the  towns  the  refuse  and  excreta 
are  disposed  of  nightly  during  the  summer  season. 

There  are  no  slaughter-houses  or  abattoirs  permitted  within  the 
limits  of  any  town  or  village. 

A  local  Board  of  Health  has  been  established  in  the  borough  of 
Point  Pleasant  Beach,  which  has  under  its  direct  supervision  that 
special  locality. 

When  the  citizens  of  the  townships  wake  up  to  the  realisation  of 
the  importance  of  the  work  of  the  Board,  and  will  lend  their  hearty 
aid  in  securing  excellent  sanitary  conditions,  then  we  feel  that  the 
work  of  the  Board  will  be  more  efficient.  Until  that  time  there  cer- 
tainly will  be  deficiency  in  the  work.  Let  the  public  schools  teach 
the  laws  of  health. 


Dover  Township.  -  -  -  Report  from  E.  H.  Wilke». 
We  are  happy,  in  oiTering  to  you  our  report  from  the  township  of 
Dover,  to  say  that  if  the  entire  State  were  as  healthful  as  our  township 
a  State  Board  of  Health  would  be  almost  useless.  So  remarkably 
good  hath  been  the  health  of  our  people  this  year  that  our  physicians 
have  been  comparatively  idle.  It  is  their  universal  testimony  that 
there  has  not  been  one-half  the  sickness  this  year  that  we  commonly 
have.  With  an  elevation  of  from  twenty  to  sixty  feet  al)ove  the  level 
of  the  river  and  no  swam|)s  partially  overflowed  around  us,  we  are 
free  from  all  malarial  troubles.  Our  streets  are  kept  clean,  the  drainage 
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good,  and  the  very  best  of  water,  m  that  all  these  tend  to  secure 
health  and  happiness  for  our  people. 

Island  Heights  is  getting  to  he  quite  a  summer  resort  for  invalids^ 
and  80  remarkably  healthful  is  the  climate  and  so  perfect  are  the  san- 
itary arrangements  that  all  who  oome  to  it  for  comfort  declare  thera- 
aelvea  greatly  benefited  thereby.  In  fact,  our  entire  township  is  free 
from  all  contagious  diseases.     No  malaria,  no  chills  and  fever* 

There  is  one  suggestion  that  we  would  make  to  your  honorable 
body,  and  that  is  with  reference  to  our  public  schools.  We  think 
there  should  be  a  greater  uniformity  in  the  construction  of  our  school- 
houses — a  more  perfect  system  in  the  sanitary  arrangements  of  our 
school-houses,  and  an  entire  change  in  the  plans  of  ventilation.  To 
accomplish  this  it  would  be  well  to  have  each  school-house  inspected 
at  least  once  a  year  by  a  competent  expert. 


Manchester  Township.        -        Report  from  J.  R.  Steelman.' 

The  land  needs  but  little  drainage ;  there  are  no  places  of  any  size 
to  require  sewerage. 

Manchester,  our  largest  place,  has  only  about  ^>0O  inhabitants. 

All  the  houses  are  in  a  comfortable  condition^  and  are  perhaps  a» 
healthfully  arranged  as  any  others  of  the  same  class. 

The  railroad  repairing  shops  for  New  Jersey  Southern  Railroad, 
located  at  Manchester,  and  jute  bagging  factory,  located  at  Man- 
chester, are  all  the  manufactories  in  the  township. 

Most  of  the  children  have  been  vaccinated,  but  there  are  no 
arrangements  made  to  isolate  cases  of  a  contagious  character* 

There  have  been  no  contagious  diseases  until  within  a  few  week& 
past;  some  cases  of  diphtheria  have  occurred  in  Manchester. 

This  being  in  the  pine  belt  of  New  Jersey,  and  but  sparsely  settled^ 
is  noted  as  being  a  very  healthy  locality. 


PASSAIC  COUNTY. 


H  18  E 

I  AcQUACKANONK  TowNSHiP.      -     Report  from  John  H.  Merbelis^ 

I*  Generally  cellars  are  used  for  storage  of  vegetables  during  winter. 

I  \^Ty  few  tenement-houses — number  not  known.     There  is  no  yearly 

%  house-to-house  inspection. 
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Cesspools  are  oonstructed  in  all  the  various  ways  known  to  those 
who  generally  use  them.  Emptied  by  pumps^  buckets,  &o.  Contents 
removed  and  used  for  manure. 


Manchester  Township.         -         Report  from  Wm.  D.  Berdan. 

No  sewers  in  Manchester.  Cesspools  are  in  all  imaginable  forms; 
some  are  built  with  cemented  sides  and  bottoms  and  covered,  with 
pump  for  pumping  out  contents.  Some  have  open  bottoms,  some  are 
merely  a  depression  in  the  ground  where  slops  and  refuse  collect,  and 
occasionally  the  accumulations  are  carted  away  and  used  as  fertilizers. 

There  have  been  about  twelve  cases  of  spinal  menin^tis  among 
horses,  with  seven  deaths.     No  other  disease  to  report. 


Passaic.        -        .        -        Report  from  John  B.  Pudnby,  8eo*y. 

Many  of  the  cheaper  houses  are  occupied  by  more  than  one  family^ 
particularly  in  the  manufacturing  district  known  as  Dundee. 

Public  health  has  been  very  good.  City  has  been  generally 
healthy  and  laws  r^ulating  same  enforced.  All  nuisances  are 
promptly  abated. 

In  case  of  appearance  of  small-pox,  those  attending  public  schools 
are  required  to  be  vaccinated. 


Paterson.       -       -      Report  from  William  K.  Newton,  M.D. 

The  public  water-supply  has  been  satisfactory,  as  usual.  Many 
public  wells  have  been  closed,  but  a  great  many  persons  still  use  water 
from  wells  situated  in  back  yards,  and  all  of  which  are  more  or  less 
contaminated. 

Seven  cases  of  typhoid  fever  were  traced  to  one  well,  which  is  now 
<'losed;  four  of  the  cases  died. 

About  one  and  one-half  miles  of  new  sewers  have  been  laid  during 
the  past  year.  Sewer  connections  are  ordered  immediately  by  this 
Board,  and  now  very  few  houses  fronting  on  sewered  streets  are 
uncQpnected. 
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SALEM  COUNTY. 

Lower  Alix>wayb  Creek.    -    Report  from  W,  Scott  Smith,  M.D. 

The  supply  of  water  is  obtaiaed  from  wells  aod  cisterns.  Th^ 
water  in  the  wells  is  used  for  driokiug,  that  in  the  cistema  for  washing 
clothes,  dishes,  etc. 

The  land  is  drained  by  means  of  ditches,  which  carry  off  the  water 
ill  time  of  heavy  rains  to  the  creeks,  mill-ponds^  etc.  The  cellars  are 
dry,  except  in  very  wet  times.     Malaria  is  not  very  frequent. 

Houses  all  have  cellars,  but  vegetables  in  the  raw  state  are  not 
stored  therein*  There  are  n#t  more  than  five  or  six  houses  in  the  town- 
ship occupied  by  more  than  one  family;  there  is  but  one  with  more 
than  two.  The  houses  are  observed  by  the  assessor  when  assessing, 
and  also  attention  given  to  nuisances. 

There  have  been  no  prevalent  diseases  during  the  past  year.  The 
assessor  has  inquired  concerning  the  losses  of  animals,  and  about  con- 
tagious diseases.  The  loss  of  animals  is  small.  The  only  contagious 
disease  is  the  hog  cholera,  which  at  the  present  time  has  entirely 
disappeared* 

ALlnninqton  Township.        Report  from  David  F.  Grier,  &o'y. 

Malaria  prevails  to  no  great  extent  in  the  township,  though  occa- 
sionally cases  come  under  our  notice. 

As  to  contagious  diseases,  we  had,  in  the  mouths  of  January  and 
February  of  1886,  pleuro-pneumonia  in  the  herd  of  John  Dawson. 
The  State  Board  took  care  of  the  caseB. 

We  have  had  a  renewal  of  the  swine  plague  in  our  township  to  an 
alarming  extent  this  fall,  mostly  in  the  northern  portion  of  the  town- 
ship, commencing  where  it  left  off  last  year.  Where  it  ragaf  last  year 
the  hogs  that  passed  through  the  disease  do  not  have  it  this  year.  I 
do  not  know  of  a  case  of  them  having  it.  It  is  among  this  year's 
swine  in  those  places. 


PXLBBGROVE  TOWKSHIP.      -  -  -      Report  from  H.  CBISPrN. 

iNo  known  prevalent  diseases,  and  no  contagious  diseases,  except  a 
few  cases  of  hog  cholera  and  two  cases  of  pleuro-pneumonia. 

We  have  two  canning  factories.     Complaint  has  been  made  tq  the 
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Board  about  their  emptying  their  refuse  matter  into  the  creek.  This 
matter  we  must  give  attention  to  next  year^  as  one  farmer  claims  he 
lias  lost  stock  on  account  of  their  drinking  the  stagnant  water.  We 
shall  need  assistance  from  the  State  Board  to  have  this  nuisance  dis- 
continued. Hundreds  of  fish  die  from  effects  of  the  acid  from  the 
tomatoes. 


Salem.         -  .         -  Repwifrom  Jobiah  Wistar,  Setfy. 

To  the  State  Board  of  Health,  Trenton,  N.  J. : 

GentXiEMEN — In  presenting  this  our  report  for  the  year  ending 
October  1st,  1886,  we  are  gratified  at  being  able  to  state  that  the 
general  health  of  our  city  has  been  good  during  the  past  year,  we  not 
liaving  had  any  epidemics  or  contagious  diseases  to  contend  with. 

The  law  allowing  all  cities  of  two  thousand  inhabitants  and  over  to 
liave  a  Health  Inspector  has  been  a  great  benefit  to  us,  both  by 
saving  the  individual  members  of  the  Board  a  vast  amount  of  labor, 
snd  by  affording  the  means  for  a  thorough  inspection  of  the  premises  of 
^tU  our  citizens  at  least  once  in  each  year,  and  it  has  resulted  in  greatly 
improving  the  sanitary  condition  of  our  city — the  house-to-house 
inspection  made  during  last  summer  showing  a  very  marked  improve- 
ment in  .the  condition  of  cellars,  back  yards,  out-houses,  <&c.,  from 
^hat  was  observed  the  previous  year.  The  houses  in  our  city  are,  to 
^  large  extent,  occupied  by  the  owners,  they  generally  having  cellars, 
but  these  are  rarely  devoted  to  living  or  eating-rooms;  only  one 
iamily  generally  occupying  one  house. 

As  mentioned  in  a  former  report,  the  public  water-supply  is  from 
Laurel  run,  which  was  dammed  for  the  purpose  of  forming  a  pond, 
the  water  from  which  is  conveyed  to  the  city  in  cast-iron  pipes  a  dis- 
tance of  three  and  a  half  or  four  miles,  the  works  being  owned  by 
the  city.  The  quality  of  the  water  when  it  reaches  the  consumer  has 
never  been  satisfactory,  being  much  discolored  from  lying  in  a  pond, 
the  bottom  of  which  is  of  peat  or  mud ;  the  taste  being  also  some- 
what affected  by  it.  In  order  to  remedy  this  evil  to  some  extent, 
"during  the  year  1885  a  large  well,  some  twenty  feet  in  diameter,  was 
sunk  so  near  the  pond  that  the  water  from  it  could  be  conveyed  to 
the  same  pipes,  and  to  a  depth  that  it  was  thought  would  insure  a 
good  quality  of  water,  the  upper  or  surface  springs  being  prevented 
from  flowing  into  it  by  a  water-tight  wall.  The  water  from  this 
well;  though  clear  as  crystal,  and  of  pleasant  taste,  is  unfortunately 
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very  hard,  so  that  for  many  purposes  it  ib  iindeairahle  for  use.  It  is 
much  to  be  regretted  that,  after  the  outlay  of  a  large  sum  of  mouey  m 
order  to  have  a  supply  of  pore  water  for  public  use,  the  result  should 
be  so  unsatisfactory.  As  a  consequence,  the  water  from  private  welU 
is  still  to  a  very  large  extent,  in  fact,  almost  universally,  used  for 
drinking  and  culinary  purpose.  Though  not  particularly  agreeable 
to  the  taste,  being  slightly  tinctured  with  some  substance,  believed  to 
be  magnesia,  it  is  considered  perfectly  wholesome. 

We  have  employed  a  |>erson  during  the  past  summer  to  flush  and 
wash  out  the  gutters  in  and  near  the  center  of  the  city  once  in  a  week, 
using  the  city  water  for  that  purpose.  The  central  portion  of  the  city 
being  flat,  with  barely  sufficient  fall  for  drainage,  renders  something 
of  the  kind  needful.  The  water  in  the  city  mains  is  also  improved  by 
being  allowed  to  flow  freely  from  the  fire-plugs. 

We  have  no  public  sewers,  except  two  short  ones  used  to  convey 
the  surface  drainage  beneath  the  street,  and  a  short  distance  away  to 
an  open  ditch,  through  which  it  is  carried  to  the  creek.  One  of  these 
has  given  us  much  trouble,  the  foul  odors  arising  therefrom  having 
been  for  a  long  time  a  cause  of  annoyance  and  endangering  the  health 
of  those  living  near  it.  There  was  found  to  be  a  defect  in  the  bottom, 
and  through  our  exertions  it  has  been  taken  up  and  relaid  with  large 
terra  cotta  pipe  eighteen  inches  in  diameter  with  plenty  of  fall,  and 
now  appears  to  be  entirely  satisfactory.  The  question  of  more 
extended  public  sewers  is  one  that  will  have  to  engage  the  attention 
of  our  citizens  in  the  not  distant  future ;  but  for  the  present  the  sur- 
face gutters,  with  some  few  private  underdraios,  have  proved  reason- 
ably satisfactory. 

The  elevation  of  the  surface  of  the  ground  is  not  great  above  tide- 
water, but  our  cellars  are  for  the  moat  part  dry;  the  mouths  of 
March  and  April  of  the  present  year,  however,  proving  an  exception^ 
when  the  excessive  rain-fall  raised  the  springs  so  that  more  cellars  had 
water  io  them  than  had  been  the  case  for  a  long  time  previous. 

Sinoe  the  introduction  of  water  many  of  our  dwellings  have  had 
bath-rooms  and  water-closets  constructed  in  them,  the  drainage  from 
these  being  carried  off  in  underground  pipes  to  a  reservoir  or  cess- 
pool. One  of  our  ordinances  prescril>es  the  manner  in  which  privy- 
vaults,  sinks^  cesspools,  &c,,  shall  hereafter  be  constructed  or  rebuilt, 
and  provides  for  their  being  frequently  and  properly  cleansed ;  their 
distance  from  wells  of  water^  c&c.,  and  we  And  that  constant  care  is 
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required  to  prevent  a  violation  of  its  provisons.  They  are  emptied 
at  night  by  persons  having  carts  or  wagons  oonstracted  for  the  pur- 
pope. 

The  slaughter-houses  which  have  been  alluded  to  in  former  reports 
as  being  a  source  of  much  trouble  to  us,  have  been  finally  removed  to 
a  greater  distance  from  the  built-up  portion  of  the  city,  though  still 
within  the  city  limits,  but  they  are  so  kept  as  to  cause  no  annoyance  to 
thoee  living  nearest  to  them.  Our  efforts  to  exclude  them  from  our 
limits  proved  ineffectual,  the  Boards  of  Health  of  the  adjoining  town- 
ships interposing  objections  to  their  being  placed  within  their  juris- 
diction ;  and,  upon  further  considering  the  subject,  it  was  thought 
better  to  retain  them  where  we  could  exercise  control  over  them,  and 
see  that  they  were  properly  kept,  rather  than  to  thrust  them  out 
where  they  might  be  placed  near  the  confines  of  the  city,  and  prove 
more  of  an  annoyance  than  they  had  formerly  been. 

Daring  the  autumn  and  winter  of  1886  a  large  proportion  of  the 
hogs  kept  in  this  city,  as  well  as  those  in  the  surrounding  country, 
were  affected  with  what  was  called  '^  Hog  Ctiolera"  for  which  there 
seemed  to  be  no  effectual  remedy  found,  and  many  of  them  died.  As 
a  consequence,  fewer  hogs  have  been  kept  within  our  limits  than 
formerly,  which  is  quite  a  relief.  It  seems  hard  to  deprive  a  poor 
man  from  keeping  his  hog,  which  he  considers  a  source  of  profit,  but 
it  requires  much  care  that  they  do  not  annoy  those  living  near.  The 
number  of  persons  who  lost  hogs  or  other  animals  by  disease  cannot 
l)e  ascertained,  no  inquiry  having  been  made  to  that  end.  Neither 
is  there  a  roister  of  persons  who  keep  horses,  cows,  pigs,  &c. 

Our  manufactories  are  in  much  the  same  condition  as  at  our  last 
xeport.  The  four  canning  factories,  as  well  as  other  factories,  are 
"well  conducted,  and  cause  no  interference  with  the  public  health  or 
^x>mfort. 

The  necessity  for  a  public  cemetery  has  long  been  felt,  as  many  of 
^hose  connected  with  or  belonging  to  the  different  churches  were 
^rapidly  filling  up ;  and  during  the  past  winter  a  company  was  formed 
l)y  some  of  our  public-spirited  citizens,  and  a  lot  of  sixteen  acres 
secured  in  a  convenient  location,  which  has  been  properly  laid  out  for 
«  cemetery,  and  several  interments  have  already  been  made  therein. 
During  the  extremely  wet  weather  of  last  spring  it  was  very  diiBcult 
to  dig  graves  in  some  of  the  older  burial  grounds  to  the  proper  depth 
without  being  troubled  with  water.     This  subject  claimed  our  atten- 
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tion,  and  we  were  compelled^  in  one  instatioe^  to  notify  the  trustees  of 
the  property  to  re-inter  the  body,  which  was  done. 

The  act  of  April  3d,  1885,  by  virtue  of  which  local  Boards  ^of 
Health  can  have  funds  at  their  own  disposal  to  defray  Deoessary 
expenses,  we  feel  to  be  a  great  aid  in  carrying  on  our  work,  aa  we 
were  formerly  much  hampered  in  that  direction,  and  were  anable  to 
accomplish  certain  sanitary  measures  which  we  felt  to  be  desirable 
and  expedient. 

The  longer  we  are  engaged  in  the  interesting  work  of  c^iring  for 
the  public  healthy  the  more  we  are  convinced  of  its  importance^  and 
the  pressing  need  there  is  that  the  individual  members  of  local  Boards 
of  Health  should  feel  a  deep  interest  in  the  subject,  and  be  willing  to 
put  shoulder  to  shoulder  to  push  forward  the  good  work.  While  we 
feel  we  have  accomplished  some  good  results  since  our  inauguration, 
four  years  ago,  we  are  conscious  there  is  much  more  to  be  done,  not 
the  least  of  which  is  to  endeavor  to  form  and  stimulate  public  aenti- 
ment  in  the  direction  of  wholesome  sanitary  r^ulations. 


SOMERSET  COUNTY, 

Bedminstee  Township,    Report  from  William  P.  Sutphen,  Sec']/* 

One  or  two  instances  of  scarlet  fever  were  confined  to  the  houses  of" 
their  first  appearance  by  proper  quarantine  regulations  of  the  Board. 
Due  attention  has  been  paid  to  the  proper  avoidance  of  pollution  to 
the  streams  of  the  township,  which  the  great  drought  of  the  fall  made 
nece88ar)%  In  one  or  two  instances  the  Board  had  to  act  with  firm- 
oess,  and  they  are  happy  to  say  effectively. 


^«. 


Bridoewater  Township,        -        Report  from  Joseph  B.  Smith. 

There  is  no  system  of  drainage,  only  private  drains  ;  most  of  the 
cellars  are  dry ;  no  swamps,  and  very  little  malaria. 

Houses  generally  have  basements  or  cellars*  In  the  towns,  the 
basements  are  occupied,  and  some  in  the  country  are  used  for  the  storage 
of  vegetables.    About  forty  tenement-houses  of  more  than  two  families. 

There  are  a  number  of  private  drains.  About  one-half  the  houses 
connect  with  them.   Some  cesspools  are  cemented  and  others  are  built] 
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with  open  bottom  or  sides.  They  are  emptied  by  wagons,  and  the  con- 
tents are  taken  and  mixed  with  dry  earth  and  used  as  fertilizers. 

Assessor  inquires  each  year  as  to  losses  of  animals  and  as  to  conta* 
gious  diseases. 

There  were  a  few  cases  of  diphtheria  in  the  town  of  Baritan. 


HiLUBBOROUGH  TowNSHip.    -    Report  from  Wesley  H.  Horner^ 

We  have  no  public  health  laws  additional  to  the  State  laws.  There 
is  a  disposition  to  pay  more  attention  to  hyf^enic  matters,  and  the 
people  are  easily  recommended  to  a  proper  course. 

Due  attention  is  given  to  r^istration  and  vital  statistics. 

Quarantine  we  practically  know  little  about.  Vaccination  may  be 
said  to  be  in  the  hands  of  the  physician.  It  is  very  generally 
attended  to. 

Ulcerated  quinsy  was  very  common  during  the  winter.  Also  quite 
a  number  of  cases  of.  pneumonia  and  a  few  of  rheumatism.  Malaria 
has  nearly  disappeared. 

I  might  have  mentioned  the  occurrence  of  glanders  among  the 
horses  of  Jos.  H.  Van  Cleef.  The  efforts  of  the  State  Board  to  limit 
the  disease  were  successful. 


Montgomeby  Township.    -     Rq^ori  from  Wiuliam  Oppie,  &c'y. 

The  Board  of  Health  have  nothing  in  particular  to  report  this  year. 
Having  been  to  every  house  in  the  township  this  summer,  I  would 
say  I  am  very  much  pleased  to  find  everything  in  such  good  condition. 

No  contagious  diseases  have  prevailed  with  us  during  the  year.  The 
death-rate  has  been  the  smallest  in  many  years,  according  to  our  town- 
ship record  that  has  been  kept  for  a  long  time. 


North  Plainfield  Twp.    -     Report  from  Isaac  Brokaw,  Secy. 

Abundant  supply  of  as  pure  water  as  can  he  found  in  any  section 
of  the  State ;  procured  wholly  by  driven  or  drilled  wells  at  an  average 
depth  of  thirty  feet ;  a  natural  surface  drainage. 

Streets  and  public  grounds  are  kept  in  excellent  condition ;  streets 
lighted  by  private  property-owners  and  soon  will  be  by  electricity. 

Befuse  and  excreta  are  attended  to  by  each  householder,  carted  away 
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and  mauufactured  into  fertilisers;  public  health  exoeptionally  good, as 

the  death-rate  will  show  about  14  per  1,000,  There  have  been  no 
epidemic  diseases  during  the  past  year.  Two  cases  of  scarlet  fever 
during  May  last  only,  which  were  thoroughly  quarantined  and  left 
no  trace,  and  neither  of  them  was  fatal.  We  had  one  case  of  typhoid, 
which  recovered.     North  Plainfield  has  formetl  a  borough  Board. 

No  complaints  to  the  Boanl  of  Health  to  warrant  harsh  treatment,  | 
but  all  demands  to  abate  trivial  nuisances  cheerfully  complied  with. 


SUSSEX  CX)UNTY. 


Montague  Township.  -  Report  from  Britton  A.  Westbrook, 
Our  water-courses  here  are  alnn>6t  as  nature  formed  them,  except — 
I  will  note  one  single  exception  that  hai^  fallen  under  my  observation. 
Since  our  State  has  appointed  Fish  Comraissiooers,  and  our  new8pai>era 
have  published  acconnts  of  the  advantages  to  be  derived  from  the  pos- 
session of  private  preserves  for  the  propagation  of  ''food  fishes," 
several  of  our  towns-people  have  thrown  dams  across  small  running 
stTeams,  or  across  the  outlets  of  swamps,  and  have  thus  formed  rude 
ponds,  and  within  the  waters  so  created  have  placed  some  of  the 
coarser  species  of  fish.  Now^  though  the  possession  of  such  places 
may  be  very  gratifying  to  the  owners,  yet  the  whole  surrounding 
neighborhood  has  been  subjected  to  a  perfect  inundation  from  myriads 
of  mosquitoes,  where  such  pests  were  formerly  unknown,  and  in  every 
instance  followed  by  an  outbreak  of  fever  and  ague^  something  that  I 
had  never  known  before,  although  I  have  lived  for  over  fifty  yeara  in 
this  township.  Of  course  such  a  state  of  things  could  have  but  one 
result,  a  general  lowering  of  the  average  health-rate  of  the  township, 
with  no  corresponding  benefit  resulting  in  favor  of  any  class  or  pro- 
fession, except,  perhaps,  the  doctors. 


i 


Newton,        -        .        .        .        Report  from  George  Hardik. 
Water  is  principally  from  wells,  and  filtered  cisterns  used ;   well- 
water  is  hard.     Drainage  and  sewerage  very  poor.     Streets  and  public 
grounds  clean.     Houses  comparatively  dry  and  clean.     Refuse  and 
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excreta  carted  out  of  town.  Cattle  free  from  disease.  No  complaint 
of  naisance.  No  appropriation  for  sanitary  expenses.  Most  preva- 
lent disease,  typhoid  fever. 


Sparta  Township.    -        -        -    RqHni  from  Jacob  Timbbel. 

There  has  been  no  disease  prevailing  as  an  epidemic  during  the 
past  year. 

The  Board  of  Health  has  had  but  two  complaints  for  the  last  year 
of  nuisances,  which,  on  notice,  were  immediately  abated. 

Our  school-houses  are  as  good  as  any  in  this  part  of  the  State,  but 
I  think  their  ventilation  might  be  improved. 

There  has  been  no  disease  prevailing  among  cattle  in  our  township 
for  the  past  year. 

Our  slaughter-houses,  of  which  we  have  four,  have  been  kept  in  a 
clean  condition,  so  as  not  to  be  a  nuisance  detrimental  to  health. 

I  am  sorry  to  say  that  the  returns  of  vital  statistics,  especially  of 
births,  have  not  been  as  well  attended  to  as  should  be. 


Stillwater  Township.        -        Report  from  C.  V.  Moore,  M.D. 

The  assessor  reports  to  me  that  he  has  diligently  inquired  as  to  cases 
of  diseases  in  animals  during  the  past  year,  but  has  no  cases  to  report. 

No  complaints  have  been  made  to  the  Board  of  Health  of  this  town- 
ship for  the  past  year.  It  has  been  a  year  of  unusual  health.  Much 
less  malaria  than  usual. 


Vernon  Township.  -  -  RqHni  from  H.  H.  De  Kay. 
The  health  in  this  township  has  been  unusually  good  the  last  year; 
the  death-rate  has  been  very  small.  No  malignant  or  contagious 
diseases,  and  less  malaria  than  there  has  been  in  ten  years.  No  com- 
plaints have  been  made  to  the  Board  of  Health. 


Wantage  Township.        -        -       Report  from  Newman  Hall. 
The  Wallkill  low-lands  are  partly  embraced  in  this  township.  They 
are  dry,  except  in  winter  and  spring.     Malaria  has  been  prevalent  in 
former  years,  but  this  year  I  have  heard  of  no  cases. 
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Elizabeth,        -        .        -        .        Report  from  A.  R.  Reeve. 

There  have  been  some  cases  of  malarial  fever,  with  a  decrease  in 
numbers  since  last  year. 

The  sanitary  condition  of  our  city  is  good,  with  the  exception  of  the 
system  of  emptying  some  of  our  sewers  in  the  Elizabeth  river,  there 
being  a  very  small  amount  of  water,  not  sufficient  to  carry  ofi  the 
sewage  as  it  should  be.  It  will  be  readily  seen  that  the  dep^it  of 
animal  and  vegetable  matter,  the  refuse  of  a  considerable  portion  ol* 
the  city,  raast  contain  elements  deleterious  to  health*  When,  there- 
fore, this  stream  is  very  much  reduced  by  drought  and  exposure  to  the 
sun,  with  its  bottom  covered  with  filth  and  decaying  matters,  there 
necessarily  obtains  an  unwholesome  state  of  air  about  it.  We  look 
for  some  relief  in  this  matter  another  year,  either  by  placing  a  lock  at 
the  mouth  of  the  river  or  by  turning  the  sewers  some  other  way. 


Fanwood  Township.     Report  from  F.  W,  Wksttcjott,  M.D.,  iSec'y. 

We  have  had  very  little  sickness  in  the  township  the  past  year; 
especially  marked  has  been  the  decline  in  malaria  and  the  usual  bowel 
troubles  during  summer  and  fall  months.  There  have  been  a  numl)er 
of  cases  of  tonsilitis  of  a  light  form.  No  diphtheria,  and  a  very  few 
cases  of  light  scarlet  fever. 

We  find  the  people  very  willing  to  comply  with  the  health  laws, 
and  the  officera  of  the  health  are  respectetl  and  looked  up  to  for  pub- 
lic safety,  as  they  should  be.  Very  seldom  hajs  the  Board  been  called 
upon  this  year.  In  one  case  of  an  improperly- kept  dairy,  we  found 
milk  had  been  taken  to  conaumera  in  very  dirty  cans,  poorly  washed 
with  impure  water.  This  was  promptly  checked  by  the  Board  and 
has  not  since  ocxiurred.  Taking  things  in  all  we  have  truly  had  a 
very  healthy  and  quiet  year. 

Perhaps  I  should  mention  the  case  of  a  farmer  losing  about  seventy- 
five  .iiogs  from  cholera.  The  trouble  did  not  spread  from  the  tarin. 
This  occurred  during  the  summer.  At  present  we  have  no  knowledge 
of  any  trouble  with  cattle. 
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New  Pbovidence  Twp.    -    Rqxni  from  A.  M.  Cory,  M .D.,  Secfy. 

The  most  noticeable  fact  in  sanitary  matters  was  the  obliteration  of 
a  very  malignant  type  of  scarlet  fever,  which  became  centrally  located 
among  ns  during  the  summer,  and  was  probably  brought  from  a 
neighboring  city.  Five  cases  occurred,  two  of  which  were  fatal.  The 
annihilation  of  the  disease,  confined  to  two  families,  was  effected  by 
the  prompt  and  decisive  action  of  the  Health  Board  and  the  unremit- 
ting vigilance  and  diligence  of  the  Inspector  in  quarantining  and  freely 
using  disinfectants.  Disinfectants  were  used  in  the  homes  of  the 
neighboring  families  by  themselves.  Attention  was  given  to  the 
destruction  of  books  and  papers  exposed  in  the  sick  room,  as  they  are 
believed  to  frequently  be  vehicles  of  contagion. 

Without  explanation  or  comment,  we  assert  that  one  of  the  most 
necessary  and  practicable  improvements  to  be  made  in  rural  as  well  as 
municipal  districts,  is  the  deepening  of  wells  to  secure  a  plentiful  supply 
of  good  water,  and  prevent  the  evils  consequent  upon  the  exhaustion 
in  ordinary  periods  of  drouth. 


Summit.        -        -        -        .        Repwi  from  W.  H.  Risk,  M.D. 

Summit  is  located,  as  its  name  indicates,  on  the  top  of  the  Orange 
mountains.  Has  a  population  of  about  2,800.  The  climate  is  noted 
for  its  dryness  and  equability,  and  is,  consequently,  highly  beneficial  to 
those  suffering  from  pulmonary  troubles.  Water  is  obtained  from 
wells,  and  as  a  rule  is  of  exceptional  purity.  Closed  and  cemented 
cesspools,  well  ventilated,  are  in  general  use. 

The  refuse  and  excreta  are  taken  care  of  by  odorless  sanitary  carts 
licensed  for  that  purpose. 

There  are  no  cemeteries  within  the  township.  There  have  been  no 
prevalent  diseases  during  the  past  year. 


Plainfield.        -        -        Report  from  William  C.  Boone,  M.D. 

The  current  year  has  been  marked  by  special  epidemic  influences, 
fortunately  of  a  mild  type,  and  the  city  has  suffered  from  the  preva* 
lence  of  certain  maladies  which  should  never  have  occurred. 

In  the  southwestern  portion  of  the  city  the  sewerage  is  of  such  a 
defective  character  that  it  may  well  be  questioned  whether  it  is  not  a 
source  of  disease  rather  than  a  sanitary  safeguard. 

20 
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In  many  instaDces  the  iDhabitanta  of  this  section  empty  their  slop- 
water  into  the  gutters  and  dispose  of  their  excreta  in  badly-constracted 
privies,  the  contents  of  which  percolate  through  the  soil  and  pollute 
the  surrounding  wells. 

And  in  this  particular  section  have  oocnrred,  during  the  last  six 
months,  a  large  number  of  cases  of  scarlet  fever,  of  a  mild  type,  for- 
tunately, in  nearly  all  instances. 

At  the  present  writing  three  or  four  cases  of  diphtheria  of  a  mild 
form  have  been  reported. 

A  mild  epidemic  of  mumps  and  whooping-cough  prevailed  in  the 
earlier  months  of  the  year.  During  the  summer  we  had  compara- 
tively few  cases  of  cholera  infantum.  What  few  there  were,  with  one 
or  two  exceptions,  terminated  in  recovery.  In  these  fatal  cases,  con- 
vulsions occurred.  Ordinary  diarrhceas  were  frequently  met  with, 
and  offe^  but  little  resistance  to  the  ordinary  methods  of  treatment* 

No  well-pronounced  cases  of  dysentery  occurred — a  marked  con- 
trast to  the  prevalence  last  year  of  this  formidable  disease. 

Fever  of  a  malarial  character  has  prevailed  tt>  a  mild  degree,  and  is 
generally  controlled  by  a  few  doses  of  bark  or  some  one  of  its  alkaloids. 
No  typhoid  fever  has  been  noticed  this  season. 

Our  public  schools  are  generally  well  ventilated  and  properly  con- 
structed, but  in  their  present  overcrowded  condition  are  the  agents 
for  spreading  the  communicable  diseases  of  childhoed,  and  should 
have  more  stringent  regulations  regarding  the  admi^ion  of  children 
coming  from  infected  households. 


mSPECTOR'S   REPORT. 

The  city  of  Plain  field  is  situated  in  the  eastern,  middle  portion  of 
the  State,  about  twenty-seven  miles  in  a  southwesterly  direction  from 
Jersey  City.  It  has  a  population  of  about  ten  thousand.  There  are 
about  three  thousand  acres  of  surface  within  the  city  limits.  The 
climate  is  mild  and  genial,  being  agreeable  and  relieving  to  persons 
suffering  from  bronchial  affections. 

The  water-supply  is  entirely  from  wells. 

There  is  no  system  of  drainage,  unless  cesspools  accumulating  the 
solids  and  allowing  the  fluids  to  saturate  the  adjacent  soil  may  be  so 
called.  This  system  is  already  showing  its  effects  upon  the  water- 
supply,  and  it  can  be  a  matter  of  very  short  time  only  before  Plain- 
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fidd's  present  water-supply  will  be  unfit  for  use.  The  property-owners 
of  the  Netherwood  section  have  united  in  a  system  of  sewerage,  from 
their  western  slope,  connecting  from  house  to  house  and  emptying  into 
the  fields  between  them  and  the  city  proper.  A  drain,  partly  open, 
receives  the  overflow  from  the  cesspools  of  Hotel  Netherwood,  runs 
across  the  fields  to  the  gutter  of  Leland  avenue,  thence  across  Le 
Grand  and  South  avenues,  under  the  railroad  bridge,  into  North 
Jivenue,  where  it  is  lost.  In  its  course  it  receives  the  overflow  from 
several  cesspools.  Another  drain,  on  the  northern  slope,  receives  the 
overflow  of  several  cesspools,  runs  across  the  fields  towards  the  railroad, 
and  is  lost;  still  another  runs  westerly  under  the  gutter  of  Le  Grand 
avenue  to  foot  of  hill,  thence  into  field,  where  it  is  lost.  The  Peace 
street  sewer,  starting  from  the  receivers  at  the  railroad  bridge  on  Park 
avenue  along  North  avenue,  tapped  by  nearly  all  the  buildings  on 
that  street,  running  through  an  immense  cesspool  at  the  depot,  which 
receives  all  the  filth  from  that  building,  thence,  with  a  tap  from  the 
receivers  under  the  railroad  bridge  on  Peace  street,  through  Peace 
street,  crossing  Second  and  Front  streets,  runs  under  Stiger's  lane  into 
Green  brook.  The  Somerset  street  sewer,  starting  at  Front  street  and 
Park  avenue,  runs  through  Front  and  Somerset  streets  and  empties 
into  Green  brook,  under  the  Somerset  street  bridge,  carrying  much 
filth.  The  New  street  sewer,  intended  to  convey  surface-water  into  the 
brook,  starts  from  Sixth  street,  with  receivers  at  Sixth,  Fifth,  Fourth, 
Third,  Second  and  Front  streets,  and  empties  into  the  brook.  From 
present  indications  only  surface-water  passes  through  it.  Another 
sewer  runs  through  the  Serrell  property.  Front  street  and  Girard 
avenue,  emptying  into  the  brook.  Although  ample  sureties  forbid  any 
but  surface-water  entering  it,  the  mouth  at  times  shows  the  surface- 
water  far  from  clean. 

These  sewers  are  all  amply  washed  out  with  every  rain  and  are 
thoroughly  ventilated  at  the  receivers. 

The  Peace  street  sewer  is  2,000  feet  long ;  the  Somerset  street  sewer 
400  feet  long ;  the  New  street  sewer  2,100  feet  long,  and  the  Serrell 
sewer  1,200  feet  long.  They  are  stone  or  brick  arches  or  tile  of  large 
size  their  whole  length.  The  accumulations  in  the  receivers  are 
removed  by  the  city's  orders.  Their  grade  is  ample  for  practical 
purposes. 

Nearly  all  the  streets  are  macadamized,  and  but  little  labor  or 
expense  is  required  to  make  the  road-bed  of  our  streets  unexcelled  by 
any  and  equaled  by  few  cities  anywhere. 
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Reports  of  coDtagious  diseases  are  made  to  the  Board  of  Health  and 
filed  by  the  City  Health  Inspector. 

Deaths  are  reported  to  the  City  Physician.  Births  and  marriages 
are  reported  to  the  City  Clerk,  Co-operatioo  of  the  schools  and  Health 
Board  has  enabled  us  to  control  contagious  diseases.  No  provision  ia 
made  for  vaccinatioD  unless  small-pox  becomes  pre%^alent. 

The  salary  of  the  City  Physician  is  $260  per  annum:  that  of  the 
Health  Inspector  is  $375. 

The  only  disease  which  has  made  itself  conspicuous  during  the  past 
year  has  been  a  very  mild  form  of  scarlet  fever,  of  which  there  have 
been,  up  to  December  first,  seventy-two  cases.  None  have  resulted 
fatally,  except  from  injudicious  exposure  during  convalescence. 


Union  Township.       -       Report  from  D.  Hobart  Sayre,  Sec^y, 
We  have  the  honor  to  report  that  for  the  past  year  the  health  of 
the  township  has  been  good,  above  the  average,  as  compared  with  the 
last  five  years. 

No  complaints  of  any  kind  have  been  before  us.  In  the  matter  of 
roads,  some  improvement  is  being  made,  crushed  stone  coming  in  use 
instead  of  the  old  plan  of  building  highways  of  mud  or  whatever  is 
most  convenient.  When  the  tax-payer  can  see  some  visible  improve- 
ment for  his  money  he  is  willing  to  be  taxed.  In  almost  all  the  road 
districtB  special  tax  has  been  raised  in  addition  to  the  general  tax. 

The  water-supply  has  been,  during  the  late  fall,  in  some  localities, 
nearly  a  failure,  many  wells  giving  no  water.  This  going  to  the 
streams  has  been  a  hardship.  It  is  becoming  a  question,  if  wells  are 
to  give  an  unfailing  supply  ought  they  not  to  be  sunk  below  the  rock 
which  underlies  this  section  ? 


WARREN    COUNTY, 

FRELiNGHmsEN  TowNSHiK  -  RepoH  from  F,  Rorbach,  M.D. 
The  health  of  the  township  during  the  past  year  has  been  unusually 
good,  in  fact,  fifty  per  cent*  better  than  for  any  year  since  1878. 
During  the  winter  and  spring  months  pneumonitis  was  quite  preva- 
lent, but  not  to  the  extent  of  an  epidemic.     The  cases  were  mostly  of 
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the  asthenic  type,  bat  all  recovered.  No  epidemics  of  any  disease 
have  oocarred.  Of  scarlatina  and  measles,  so  prevalent  the  previous 
three  years,  but  two  cases  of  each  have  occurred.  No  cases  of  diph- 
theria, and  but  three  of  typhoid  fever,  of  which  one  died  and  two 
recovered.  Malaria  still  exists,  but  to  so  much  less  extent  and  modi- 
fied form,  compared  with  previous  years,  that  little  is  thought  of  it. 
So  far  this  fall  (since  October  1st)  rheumatism  and  neuralgia  have 
been  the  most  prevalent  diseases,  the  former  generally  sub-acute.  In 
August  and  September  a  few  isolated  cases  of  dysentery  of  sub-acute 
.type  were  met  with. 

During  the  past  three  or  four  years  nearly  all  of  the  farmers  of  the 
township  have  been  selling  their  milk,  which,  by  relieving  their  female 
help  from  the  hard,  straining,  dairy  work,  has  resulted  in  a  marked 
reduction  in  the  number  of  cases  of  some  diseases. 


Harmony  Township.        -        Report  from  J.  D.  Db  Witt,  M.D. 

We  have  nothing  of  any  importance  to  communicate  to  your  honor- 
able Board,  as,  after  a  careful  supervision  of  the  health  matters  of  the 
township,  we  find  no  special  disease  to  report  upon,  as  our  township 
is  one  of  the  rural  kind,  without  any  towns  or  villages  of  any  size;  no 
manufacturing  or  any  public  works  of  any  importance  whatever. 

Scarlet  fever  is  now  prevailing  as  an  epidemic  in  the  northern  part 
of  the  township  and  in  adjoining  townships  in  a  mild  form. 


Hope  Township.        -        Report  from  E.  J.  Bergen,  M.D.,  &o'y. 

The  past  year  it  has  not  been  necessary  to  call  the  Board  together 
for  any  purpose,  nor  have  any  complaints  been  made,  excepting  the 
months  of  February  and  March,  when  there  was  an  unusual  number 
of  deaths  from  pneumonia.  There  has  not  been  more  than  the  usual 
amount  of  sickness.  A  few  cases  of  scarlet  fever  have  occurred,  of  a 
mild  type  and  with  no  deaths.  Two  cases  of  diphtheria  have  come  to 
my  knowledge,  with  one  death. 

Hog  cholera  is  now  prevailing  here,  and  I  would  suggest  that  if  the 
people  could  be  informed  by  circulars  or  otherwise  that  there  is  no 
recognized  mode  of  treating  it  successfully,  and  that  it  is  only  sup- 
pressed by  rigid  quarantine  and  the  mode  of  quarantine,  so  as  to  have 
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perfect  isolatioD  of  the  well  from  the  sick,  it  would  possibly  be  the 
meana  of  saving  to  the  people  hogs  that  now  tx)Dtract  the  disease  and 

die  by  being  confined  with  those  timt  have  it. 


LoPATcoNG  Township.    -    Report  from  Jeremiah  Yeisley,  fliw^j 

It  18  becoming  evident  that  the  precautions  taken  by  order  of  the^ 
State  are  being  greatly  appreciated  by  the  people  at  large  in  the  care 
which  is  evinced  to  oonforoi  to  and  further  all  the  requirements  of  the 
laws  of  health.  The  general  health  of  the  township  has  been  good. 
The  mortality  list,  although  somewhat  greater  than  the  preceding  year^ 
can  be  accounted  for  by  the  increase  of  populatioOj  aud  the  unpre- 
cedented nuraber  of  deaths  of  aged  persona,  many  a  death  being  of  a 
person  over  the  age  of  seventy  years,  leaving  the  percentage  at  about 
one  out  of  every  hundred  inhabitantfi.  There  have  been  no  prevalent 
diseaBes  of  any  kind,  and  no  diseases  among  the  cattle,  and  on  the 
whole,  the  year  ending  October  1st,  1886,  has  l>een  one  of  general 
health,  and  for  which  we  return  thanks  to  the  Giver  of  all  good. 


PoHATOONG  Township,  -  Report  from  Sououoia  W.  Wieber,  Sec'y* 

No  prevalent  diseases  this  year  to  report;  general  public  health 

good.    An  epidemic  of  measles  has  visited  us,  but  without  any  deatlis. 


Washington,  -  -  Report  from  F.  M.  Cook,  M.D,,  SecV 
About  five  years  ago  water  was  introduced  by  a  private  company* 
The  supply  is  from  a  mountain  stream  about  three  miles  from  town. 
The  water  is  a  little  muddy  at  certain  seasons,  generally  after  a  heavy- 
rain  ;  it  has  an  irony  taste,  and  as  the  company  have  cleaned  the  reser- 
voir several  times  no  fault  has  been  found.  About  half  the  people 
take  it,  others  are  supplied  by  cisterns.  Drainage  is  not  very  perfect^ 
but  as  yet  no  epidemics  have  arisen  from  this.  There  is  a  small  creek 
running  through  the  southern  part  of  the  town  into  which  several  of 
the  larger  buildings  have  introducetl  drain-pipes,  but  the  majority  of 
the  people  depend  upon  holes  dug  in  the  ground,  walled  up  and 
covered,  and  when  necessary  are  emptied.  All  houses  have  cellars, 
which  in  some  portions  of  town  in  the  spring  have  water  in  them» 
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This  has  been  a  jear  free  from  endemioB  or  epidemics  of  any  kind. 
One  case  of  typhoid  fever  was  reported^  but  it  was  foond  to  have 
originated  from  imperfect  drainage.  There  was  a  cesspool  aboat  fifty 
feet  from  the  house^  twenty  feet  deep^  walled  up  and  covered,  bat 
without  any  escape-pipe  over  it ;  there  were  traps  in  all  pipes  leading 
to  it  except  one,  which  was  a  six-inch  pipe  from  the  cellar  to  cesspool 
to  lead  off  the  water  in  case  any  should  come  in,  so  that  all  the  gases 
escaped  into  the  cellar.  This  pipe  was  ordered  closed,  and  an  escape- 
pipe  put  up  over  cesspool.  Since  then  no  further  trouble  has  occurred 
in  the  house  or  neighborhood. 


REPORT  OF  THE  COUNCIL  OF  ANALYSTS  TO 
THE  STATE  BOARD  OF  HEALTH. 


INTBOD^JOrORY   REPORT   BY   DR.   ALBERT   R.   LEEDS,  CHAIRMAN. 


During  the  past  year  the  official  labors  of  the  analysts  have  been 
chiefly  directed  to  the  examination  of  milk,  natural  and  artificial 
butter,  and  to  drinking-waters.  The  results  have  been  seen  in  the 
great  diminution  in  the  sale  of  adulterated  milk;  in  the  restraint 
upon  the  fraudulent  business  in  imitation  butter  (see  report  of  Dairy 
Commissioner),  and  in  the  closing  of  dangerous  wells,  and  in  the 
improvement  of  many  water-supplies.  Prof.  Cornwall  has,  in  addi- 
tion, made  an  inquiry  into  the  subject  of  tobacco  (not  yet  completed), 
and  Mr.  Shippen  Wallace,  an  examination  into  canned  foods.  I 
desire  to  call  attention  more  particularly  to  an  inquiry  into  the 
amount  of 

CARBON   DIOXIDE  IN  SCHOOL-ROOM   AIR. 

This  topic  has  been  extensively  treated  in  a  very  valuable  paper 
by  the  Secretary  of  the  State  Board,  upon  the  general  subject  of  heat- 
ing and  ventilation,  which  will  be  found  in  the  ninth  annual  report. 
I  shall,  therefore,  not  discuss  the  importance  of  determining  the  per- 
centage of  carbon  dioxide  in  dwellings,  further  than  to  reiterate  that 
the  air  in  a  room  becomes  close,  when  as  much  as  six  per  cent,  of  carbon 
dioxide  is  present,  and  stifling  when  there  are  more  than  eight  parts. 
Also  that  the  increase  in  the  amount  of  carbon  dioxide  is  usually 
attended  with  the  increase  of  organic  impurities,  the  most  important 
of  these  being  bacteria  and  fungi.  On  a  future  occasion  I  hope  to 
present  the  methods,  with  accompanying  results,  of  biological  exami- 
nations of  the  air,  made  with  a  view  of  determining  the  kinds  and 
nambers  of  these  living  microscopic  germs. 

Now,  as  relates  to  the  determination  of  carbon  dioxide  (familiarly 
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though  erroneously  called  carbonic  acid),  the  first  subject  of  study  was 
to  find  a  rapid  and  sufficiently  accurate  method,  I  tried  that  of  Aogus 
Smith,  which  consists  in  taking  a  series  of  bottles  ranging  in  capacity 
from  one  to  twenty  avoirdupois  ounces,  and  finding  which  one  oi 
the  series  gives  a  precipitate  when  containing  the  air  under  examina- 
tion, and  when  this  air  is  shaken  up  in  the  bottle  with  half  an  ounce 
of  clear  lime-water.    Although  this  method  is  apparently  very  simple^ 
it  is  in  reality  troublesome,  and  the  results  which  I  obtained  differed 
widely  from  those  found  by  tlie  accurate  method  given  below.     For 
it  13  not  easy  to  obtain  a  series  of  suitable  bottles  of  clear  white  glass^ 
with  very  wide  mouths,  as  directed,  and  of  capacities  proper  to  aooom- 
}>any  the  table  of  volumes  and  the  corresponding  carbon  dioxide  per- 
centages.    The  sides  of  the  bottle  must  be  cleaned  from  every  trace 
of  carbonate  of  lime  left  from  a  preceding  experiment,  and  the  first 
appearance  of  turbidity  or  precipitate,  is  a  very  delicate  point  to 
determine.     After  many  failures  I  gave  up  the  method  and  tried  that 
of  sucking  air  through  a  small  bottle  by  means  of  an  India-rubber 
ball  and  g}Tinge.     Using  a  two-ounce  bottle  containing  half  an  ounoe 
of  baryta-water,  a  precipitate  so  milky  as  to  pr*event  words  written  on 
a  label  in  lead  pencil  from  being  clearly  seen  through  the  bottle^  marks 
the  end  of  the  experiment.    If  a  two-ounce  rubber  ball  is  used,  and 
by  squeezing  and  relaxing  this  ball,  five  times  two  ounces  of  air  is 
drawn  through  the  baryta-water,  then   in  case  the  air  contains  8.8 
parts  of  carbon  dioxide  in  10,000,  the  standard  precipitate  should  be 
produced.     If  the  air  contains  7.4  parts  per  100,000,  then  six  halls 
full  of  air  must  be  sucked  through,  and  so  on  as  indicated  by  a 
suitable  table. 

I  failed  entirely  in  attempting  to  make  use  of  this  method,  the 
point  of  turbidity  being  just  auflBcient  to  make  the  writing  illegible  as 
seen  through  the  bottle,  being  one  I  could  not  determine  with  any 
approach  to  precision. 

Neither  was  the  method  in  which  the  coloring  matter  known  as 
phenolphthaleio  is  used  more  successful.  This  dye-stuff  strikes  a 
beautiful  red  color  with  an  alkaline  substance  like  baryta.  It  has 
been  proposed  to  use  a  very  dilute  baryta  solution^  the  strength  of 
which  is  known,  and  draw  air  through  it  until  the  carbon  dioxide  is 
sufiictent  to  just  combine  with  the  baryta,  as  carbonate  of  baryta,  and 
the  red  color  just  disappears.  But  on  trial  I  found  it  would  not  dis- 
appear.   A  faint  rose  color  remains  even  after  "jufficient  carbon  dioxide 
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has  been  drawn  throagh  to  combine  with  the  baryta,  and  the  right 
point  to  stop  cannot  be  accuratelj  ascertained. 

The  resalt  of  my  own  ansaccessful  trials  was  to  fall  back  upon  a 
modified  form  of  the  method  of  Pettenkofer.  It  is  both  easy  and 
accurate.  It  consists  in  using  a  number  of  flasks  (I  found  large  bot- 
tles answered  the  purpose),  and  finding  the  number  of  cubic  centimeters 
of  water  each  holds  at  the  temperature  of  16°  C.  (60®  Fahr).  A  solu- 
tion of  oxalic  acid  is  then  made  by  dissolving  2.8636  grammes  of  pure 
crystallized  acid  in  one  liter  of  water ;  each  cubic  centimeter  is  then 
equivalent  to  one  milligramme  of  carbon  dioxide.  Ten  grammes  of 
crystallized  hydrate  of  baryta  are  then  dissolved  in  three-quarter  liter 
of  water  and  filtered.  The  number  of  cubic  centimeters  of  this  fil- 
tered solution  required  to  exactly  neutralize  sixty  cubic  centimeters  of 
the  oxalic  acid  is  determined.  This  number  will  be  less  than  sixty. 
The  solution  is  then  diluted  until  it  is  approximately  equivalent  to  the 
acid  solution,  and  the  exact  ratio  determined.  The  large  bottles  are 
filled  with  air  by  a  bellows,  sixty  cubic  centimeters  of  baryta  solution 
are  poured  in,  the  flask  at  once  stoppered  and  allowed  to  remain  so 
during  three  hours,  the  baryta  being  occasionally  shaken  up  with  the 
lur.  Of  course  the  temperature  of  the  air  should  be  taken  at  the  time 
the  bottle  is  filled,  and  the  bottle  should  be  allowed  to  remain  before 
filling  in  this  air  until  it  has  acquired  the  same  temperature.  When 
the  analysis  is  to  be  performed,  the  bottle  is  tilted  up  so  as  to  allow  the 
liquid  to  accumulate  and  the  precipitate  to  settle  at  one  side,  and 
thirty  cubic  centimeters  are  transferred  by  means  of  a  pipette  provided 
with  a  rubber  ball  to  a  small  narrow-mouthed  flask.  A  drop  of  phe- 
nolphthalein  solution  is  then  added,  and  the  standard  oxalic  solution 
run  in  until  the  red  color  just  disappears.  By  a  simple  calculation 
and  reference  to  a  table  giving  the  volumes  of  carbon  dioxide  corres- 
ponding to  one  milligramme  of  this  gas  at  various  temperatures,  the 
relative  volume  per  10,000  in  the  air  determined  becomes  known. 

As  illustrations  of  the  preceding  remarks,  I  may  state  that  a  school- 
room which,  according  to  Angus  Smith's  bottle  method,  apparently 
contained  ten  parts  of  carbon  dioxide  in  10,000,  really  contained  only 
8.6  parts. 

A  visit  to  the  public  schools  revealed  the  fact  that  the  amounts  of 
carbon  dioxide  were  usually  in  great  excess  of  that  which  should  be 
present  in  well-ventilated  rooms.  I  found  on  a  clear,  cold  day,  when 
the  outside  air  was  at  the  freezing  point,  and  the  carbon  dioxide  4.18 
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parts  per  10,000,  the  carbon  dioxide  io  five  rooms  of  a  large  publio 
school  in  Hoboken  was  21.5,  18.6,  14.2,  16.4  aod  18.5  parts,  respect- 
ively. The  ventilation  was  mainly  by  opening  the  windows  at  the 
top,  and  the  rooms  wei'e  but  little  larger  than  what  was  absolutely 
required  to  seat  the  scholars.  These  were  in  the  five  rooms  mentioned, 
fourty-fonr,  twenty-eight,  thirty,  thirty-two  and  thirty-eight  in  number* 
The  determination  of  the  carbon  dioxide  would  reveal,  I  am  per- 
suaded, in  many  eases  a  defective  sanitary  conditioo,  and  the  neoesaity 
of  using  other  ways  than  the  mere  opening  of  windows  to  secure  the 
imperatively-needed  quantities  of  fresh  air. 


Note. — ^As  the  examinations  of  the  assigned  articles  by  the  other 
analysts  for  the  past  year  are  not  completed,  and  as  important  work 
has  been  done  by  them  as  to  dairy  products  and  impure  waters,  other 
material  will  be  retained  for  the  next  report. 


REPORT  OF  THE  MILK  INSPECTOR. 


BY   W.   K   NEWTON,   M.D. 


7b  the  8taU  Board.of  Health : 
I  herewith  hand  you  my  seventh  annual  report. 
Daring  the  last  session  of  the  Legislature,  an  act  to  prevent  deoep- 
tion  in  the  sale  of  imitation  butter  was  enacted,  and  the  office  of  State 
Atiry  Commissioner  was  created  by  that  act.     By  the  terms  of  the 
ict,  the  office  of  Milk  Inspector  was  merged  into  that  of  Dairy  Com- 
Jniamoner,  and  the  latter  officer  was  required  to  report  to  the  Legis- 
bture.     As  I  was  appointed  to  the  office  of  Dairy  Commissioner  by 
yotXT  Board  on  April  3d,  it  will  be  necessary  for  me  to  make  else- 
where an  extended  report  on  the  operations  of  the  dairy  protection 
^>  but,  as  has  been  the  custom  heretofore,  a  report  of  the  work  done 
Qi^cler  the  milk  law  during  the  past  year  is  herewith  presented  to  your 

The  work  has  been  carried  on  upon  the  plan  followed  for  the  past 
^  years,  and  nearly  all  parts  of  the  State  have  been  visited  by  my- 
^f  or  my  assistants. 

^dr.  Henry  B.  Everhart,  who  for  a  number  of  years  has  acted  as 
^Bsistant  for  Hudson  county,  was,  by  reason  of  his  removal  from  the 
State,  compelled  to  resign  early  in  the  summer.  Mr.  George  W.  Mc- 
('Uire  was  appointed  to  fill  his  place,  and  has  already  done  excellent 
work  in  that  county.  The  other  assistants  are  the  same  as  at  the 
time  of  my  last  report. 

The  expenses  for  the  year  have  been  about  eighteen  hundred  doU 

Wq,  and  nine  hundred  and  twenty-five  dollars  have  been  collected  as 

Penalties  by  justices  of  the  peace  for  violation  of  the  law,  and  should 

^ve  been  paid  into  the  treasury  before  this. 

The  local  Board  of  Health  of  Newark  has  continued  the  work  of 

umpection  in  that  city  under  its  own  direction.     That  city  and  Asbury 

Park  are  the  only  places  in  the  State  where  any  attempt  is  made  to 
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inspect  milk  independent  of  the  State  officers;  hence,  the  remainder  o 

the  State  depends  on  our  efforts  to  protect  the  consumers  of  this  food 

The  considerable  study  I  have  given  this  subject  convinces  me  that 
a  central  bureau  under  your  direction  will  do  more  thorough  and  per- 
sistent work  than  can  be  done  by  the  many  local  authorities,  and, 
while  w^e  note  the  exceptions  of  Newark  and  Asbury  Park,  the  people 
would  receive  no  protection,  unless  yon  had  the  power  to  enforce  the  . 
law.  fl 

The  reports  made  by  me,  from  year  to  year,  are  nearly  all  repeti-   " 
tion,  and  while  refratning  from  a  more  extended  discus-sion  of  this 
topic^  I  may  add  that  the  results  of  the  enforcement  of  the  milk  law 
have  been  uniform  and  beneficial. 

Advances  in  the  chemistry  of  milk  analysis  have  not  been  marked  _^ 
daring  the  year,  and  I  am  not  able  to  note  any  particular  improve-  ^ 
ment.     Our  chemists  have  done  their  work  so  thoroughly  that  they 
are  abreast  of  the  times,  and  are  ou  the  watch  for  any  perfection  of 
methods  that  may  be  suggested*     It  is  not  probable  that  any  change 
in  the  legal  staudard  is  desirable,  but  if  any  modification  is  con  tern-  ^^ 
plated  it  should  be  iu  the  direction  of  increasing- the  stringency  of  the       ■ 
present  limit.     This  State  standard  of  twelve  per  cent,  of  milk  solids 
was  adopted  after  elaborate  scientific  investigations,  and  it  is  just  and 
equitable  to  all  dealers  in  pure  milk;  hence  it  would  be  unwise  to  ^ 
listen  to  the  clamor  set  up  by  interested  persons  who  know  nothing  ^^ 
of  the  subject,  save  through  inaccurate  reasoning  based  upon  imper- 
fect or  unreliable  tests. 

The  milk  law  is  satisfactory  to  all  concerned  in  the  sale  or  con- 
sumption of  pure  milk,  and  it  has  done  much  for  the  people  of  the 
State;  henoe  it  is  to  be  hoped  that  so  beneficent  a  measure  will  always 
receive  the  support  of  our  representatives  in  the  Legislature* 

During  the  month  of  August  it  became  my  duty  to  investigate  a 
number  of  cases  of  sickness  at  Long  Branch,  due  to  impure  milk,  and 
as  the  subject  was  of  scj  great  importance  it  was  thought  best  to  pub- 
lish the  results  of  our  investigations  in  some  reputable  journal,  and 
not  to  wait  until  this  report  should  appear.  Accordingly,  an  exhaustive 
paper  on  the  subject  of  milk-jKiisoning  was  published  in  the  Medical 
NewB  of  September  25th,  1886. 

The  analyses  of  the  suspected  milk  were  made  by  Mr.  Shippea 
Wallace,  one  of  our  public  analysts,  and  his  work  was  checked  off  by 
me. 
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The  paper  referred  to  above  is  presented  here  because  it  is  deemed  of 
anfficient  importance  to  be  placed  on  permanent  record  in  the  reports 
of  your  board:'*' 

''It  is  seldom  that  the  investigator  has  the  opportunity  to  trace  to 
its  source  the  milk  or  other  food  that  has  caused  sickness,  but  we  have, 
in  these  cases,  been  very  fortunate  in  being  able  to  follow  every  step 
in  the  management  of  the  milk,  from  the  farm  to  the  consumer.  In 
similar  cases  of  poisoning  by  cheese  and  ice-cream  which  have  been 
investigated  by  Vaughan  and  others,  although  chemical  analysis  has 
revealed  the  probable  cause,  and  the  toxic  substance  has  been  isolated, 
some  link  in  the  chain  of  evidence  has  been  wanting.  But  the  his- 
tory now  to  be  related  seems  unique,  because  every  portion  of  the 
evidence  is  before  us  and  we  are  able  to  demonstrate  what  the  injuri- 
ous material  really  is,  besides  offering  other  proof  as  to  the  possible 
cause  of  the  formation  of  this  substance. 

''On  August  7th  twenty-four  persons  at  one  of  the  hotels  at  Long  ^ 
Branch  were  taken  ill  soon  after  supper.  At  another  hotel,  on  the 
same  evening,  nineteen  persons  were  seized  with  the  same  form  of 
ackness.  From  one  to  four  hours  elapsed  between  the  meal  and  the 
first  symptoms.  The  symptoms  noticed  were  those  of  gastro-intestinal 
irritation,  similar  to  poisoning  by  any  irritating  material — that  is, 
nausea,  vomiting,  cramps,  and  collapse ;  a  few  had  diarrhoea.  Dry- 
ness of  the  throat  and  a  burning  sensation  in  the  oesophagus  were 
prominent  symptoms. 

"  While  the  cause  of  the  sickness  was  being  sought  for,  and  one  week 
after  the  first  series  of  cases,  thirty  persons  at  another  hotel  were  taken 
ill  with  precisely  the  same  symptoms  as  noticed  in  the  first  outbreak. 

"Drs.  S.  H.  Hunt  and  Williams,  of  I^ong  Branch,  attended  all  the 
patients  on  both  occasions.  Dr.  Hunt  kindly  furnishes  the  following 
account  of  the  cases : 

" '  The  symptoms  were  very  similar  to  those  of  any  case  of  gastro- 
intestinal irritation.  I  was  impressed  with  this  fact,  although  there 
was  an  unusual  absence  of  diarrhoea  in  many  of  the  cases.  A  few 
would  have  several  active  movements  and  no  vomiting,  the  i>oison  or 
cause  being  thus  immediately  removed ;  while  in  many  ceases  it  pro- 
duced violent  emesis,  which  was  followed  by  collapse  and  failure  of 
the  heart's  action.     Both  occurred  in  a  few  instances,  but  the  rule 


*  Parts  of  thid  article  were  originally  printed  in  the  Medical  Newt,  September  25lh, 
1886. 
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was  the  persistent  and  obstinate  nan^ea  and  vomiting,  with  a  tendency 

to  exhaustion  and  collapse  as  seen  in  cholera.  The  convaleficence  and 
recovery  were  prompt,  and  in  a  few  hours  alt  were  in  their  usual 
health,  and  no  untoward  symptoms  followed  the  attack.' 

"  The  remedies  employed  were  those  usually  indicat^ed  in  such  cases^ 

such  as  antacids,  stimulants,  and  in  a  few  instances  small  hypoder- 
mic injections  of  morphia  were  administered. 

'*  When  the  news  of  the  outbreak  was  published  I  immediately  set 
to  work  to  ascertain  the  cause  of  the  illness.  The  course  of  the  in- 
vestigation WBB  about  as  follows : 

"The  character  of  the  illness  indicated,  of  course,  that  some  article 
of  food  was  the  cause,  and  the  first  part  of  our  task  was  to  single  out 
the  one  substance  that  seemed  at  fault.  The  cooking  utensils  were 
also  suspected,  because  unclean  copper  vessels  have  often  caused  irri- 
tant poisoning.  Articles  of  food,  such  as  lobsters,  crabs,  blue-fish  and 
Spanish  mackerel,  all  of  which  at  times,  and  with  some  persons  very 
susceptible  to  gastric  irritation,  have  produced  toxic  symptoms,  were 
looked  for,  but  it  was  found  that  none  of  these  had  been  eaten  at  the 
time  of  the  outbreak.  The  cooking  vessels  were  examined,  and  all 
were  found  clean  and  bright  and  no  evidence  of  corrosion  was  pre- 
sented. 

**  Further  inquiry  revealed  the  fact  that  all  who  had  been  taken  ill 
had  used  milk  in  greater  or  less  quantities,  and  that  persons  who  had 
not  partaken  of  milk  escaped  entirely;  corroborative  of  this  it  was 
ascertained  that  those  who  had  used  milk  to  the  exclusion  of  all  other 
food  were  violently  ill.  This  was  prominently  noticed  in  the  cases  of 
infants  fed  from  the  bottle  when  nothing  but  uncooked  milk  was 
used«  In  one  case  an  adult  drank  about  a  quart  of  the  milk,  and 
was  almost  immediately  seized  with  violent  vomiting  followed  by 
diarrhoea,  and  this  by  collapse.  Suflfioe  it  to  say  that  we  were  able 
to  eliminate  all  other  articles  of  food  and  to  decide  that  the  milk  was 
the  sole  cause  of  the  outbreak. 

**  Having  been  able  to  determine  this,  the  next  step  was  to  discover 
why  that  article  should,  in  these  cases,  cause  so  serious  a  form  of  sick- 
ness. 

"The  probable  causes  of  this  outbreak  were  outlined  as  follows: 
(1)  Some  chemical  substance,  such  as  borax,  boric  acid,  salicylic  acid, 
sodium  bicarbonate,  sodium  sulphate,  added  to  preserve  the  milk  or  to 
correct  acidity,     (2)  The  use  of  polluted  water  as  an  adulterant.     (3) 


I 
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Some  poisonous  material  accidentally  present  in  the  milk.  (4)  The 
use  of  milk  from  diseased  cattle.  (5)  Improper  feeding  of  the  cattle. 
(6)  The  improper  care  of  the  milk.  (7)  The  development  in  the 
milk  of  some  ferment  or  ptomaine,  such  as  tyrotoxicon. 

''  At  the  time  of  the  first  outbreak,  I  was  unable,  unfortunately, 
to  obtain  any  of  the  noxious  milk,  as  that  unconsumed  had  been  des- 
troyed, but  at  the  second  outbreak  a  liberal  quantity  was  procured. 

''  It  was  soon  s^scertained  that  one  dealer  had  supplied  all  the  milk 
used  at  the  three  hotels  where  the  cases  of  sickness  had  occurred ;  his 
name  and  address  having  been  obtained,  the  next  step  in  the  investi- 
gation was  to  inspect  all  the  farms  and  the  cattle  thereon,  from  which 
the  milk  was  taken.  It  was  also  learned  that  two  deliveries  at  the 
hotek  were  made  daily,  one  in  the  morning  and  one  in  the  evening; 
that  the  milk  supplied  at  night  was  the  sole  cause  of  sickness,  and 
that  the  milk  from  but  one  of  the  farms  was  at  fault.  The  cows  on 
this  farm  were  found  to  be  in  good  health,  and,  besides  being  at  pas- 
ture, were  well  fed  with  bran,  middlings  and  corn  meal. 

'*  So  far,  we  had  been  able  to  eliminate  as  causes  diseased  cattle  and 
improper  feeding,  and  we  were  then  compelled  to  consider  the  other 
possible  sources  of  the  toxic  material. 

"  While  the  inspection  of  the  farms  was  being  made,  the  analysis 
of  the  milk  was  in  progress.  The  results  of  this  showed  that  no 
chemical  substance  had  been  added  to  the  milk,  that  it  was  of  average 
composition,  that  no  polluted  water  had  been  used  as  a  diluent,  and 
that  no  poisonous  metals  were  present.  This  result  left  us  nothing  to 
consider  but  two  probable  causes :  improper  care  of  the  milk,  and  the 
presence  of  a  ferment. 

**  As  to  the  former  much  was  soon  learned.  The  cows  were  milked 
at  the  unusual  and  abnormal  hours  of  midnight  and  noon,  and  the 
noon's  milking — that  which  alone  was  followed  by  illness — was 
placed,  while  hot,  in  the  cans,  and  then,  without  any  attempt  at  cooling, 
carted  eight  miles  during  the  warmest  part  of  the  day  in  a  very  hot 
month. 

''This  practice  seemed  to  us  sufficient  to  make  the  milk  unpalatable, 
if  not  injurious,  for  it  is  well  known  that  when  fresh  milk  is  closed 
up  in  a  tight  vessel  and  then  deposited  in  a  warm  pla(«,  a  very  dis- 
agreeable odor  and  taste  are  developed.  Old  dairymen  s})eak  of  the 
*  animal  heat '  as  an  entity,  the  removal  of  which  is  necesssary  in 
order  that  the  milk  shall  keep  well  and  have  a  pleasant  taste.    While 
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we  do  not  give  this  thiog  a  name^  we  are  fully  oonviDoed  that  milk 
should  be  thoroughly  '  cured '  by  proper  chilling  and  aeration,  before 
it  is  transported  any  distance  or  sold  for  consumption  in  towns  or 
cities, 

*'This  opinion  is  based  on  a  study  of  the  methods  prevalent  among 
exi^erienced  dairymen^  who  ship  large  quantities  of  milk  to  our  great 
cities.  The  usual  practice  is  to  allow  the  milk  to  staod  in  open  vessels, 
surrounded  by  ice  or  cold  water,  for  from  eight  to  twelve  hours  before 
transportation,  and  when  placed  on  the  cars  it  has  a  temperature  of 
from  60°  to  60°,  and  is  delivered  to  the  consumers  in  a  perfectly 
sweet  condition .  The  city  of  New  York  receivet  about  200,000 
gallons  each  day  from  the  surrounding  country,  and  much  of  it 
brought  in  by  the  railroads  has  been  on  the  cars  for  a  time  varying 
from  six  to  twelve  hours,  yet  we  seldom  hear  of  any  of  this  milk 
undergoing  the  peculiar  form  of  fermentation  set  up  in  the  Loog 
Branch  milk*  We  may  account  for  this  by  assuming  that  the  proper 
care  of  the  milk  after  it  was  taken  from  the  cow,  and  the  low  tem- 
perature at  which  it  was  kept,  have  prevented  the  formation  of  any 
ferment;  this  opinion  seems  to  be  endorsed  by  all  dairymen  and 
managers  of  large  creameries  with  whom  we  have  consulted.  They 
all  agree  in  stating  that  milk  maintained  at  a  low  temperature  can  be 
kept  sweet  and  in  a  good  condition  for  many  days. 

'*  We  have  dwelt  on  this  branch  of  our  topic  somewhat  extensively, 
because  we  are  fully  persuaded  that  the  improper  care  of  the  milk 
had  much  to  do  with  the  illness  it  produced. 

"  The  results  of  our  inquiry  having  revealed  so  much,  we  next 
attempted  to  isolate  some  substance  from  the  poisonous  milk,  in  order 
that  the  proof  might  be  more  evident.  A  quantity  of  the  milk  that 
had  caused  sickness  in  the  second  outbreak  was  allowed  to  coagulate, 
was  then  thrown  on  a  coarse  filter,  and  the  filtrate  collected. 

''This  latter  was  highly  acid,  and  was  made  slightly  alkaline  by  the 
addition  of  potassium  hydrate.  This  alkaline  filtrate  was  now  agitated 
with  an  equal  volume  of  pure,  dry  ether,  and  allowed  to  stand  for 
several  hours,  when  the  ethereal  layer  was  drawn  oflf  by  means  of  a 
pipette.  Fresh  ether  was  added  to  the  residuum,  then  agitated,  and 
when  separated,  was  drawn  oif  aod  added  to  the  first  ethereal  extract. 
This  was  now  allowe(J  to  evaporate  ajjontaneously,  and  the  residue, 
which  seemed  to  contain  a  small  amount  of  fat,  was  treated  with 
distilled  water  and  filtered,  the  filtrate  treated  with  ether,  the  ethereal 
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Bolotion  clrawn  off  and  allowed  to  evaporate,  when  we  obtained  a  maai 
of  needle-shaped  crystals.  This  crystalline  substance  gave  a  bine  color 
with  potassium  ferricyanideand  ferric  chloride^  and  reduced  iodic  acid. 
The  crystals,  when  placed  on  the  tongue,  gave  a  burning  sensation. 
A  portion  of  the  crystals  was  mixed  with  milk  and  fed  to  a  cat,  when, 
in  the  course  of  half  an  hour,  the  animal  was  seized  with  retching  and 
vomiting,  and  was  soon  in  a  condition  of  collapse,  from  which  it 
recovered  in  a  few  hours. 

**  From  these  experiments  with  this  material,  we  were  able  to  identify 
it  as  iyroiaxicon,  a  substance  discovered  and  described  by  Prof.  Victor 
G.  Vaughan,  of  the  University  of  Michigan.  Although  much  has 
been  published  during  the  past  two  months  concerning  this  substance, 
it  will  not  be  unprofitable,  in  this  connection,  to  review  the  statements 
of  the  chemist  who  first  described  it. 

"  In  the  year  1883  about  three  hundred  persons  were  taken  violently 
ill  after  eating  cheese,  and  Prof.  Vaughan  was  requested  by  the  Michi- 
gan State  Board  of  Health  to  ascertain  the  cause.  While  engaged  with 
this  work,  he  discovered  the  substance  which  answered  to  the  tests 
mentioned  above, and  which  he  called  'tyrotoxicon'  (cheese  poison.")* 

In  June,  1886, 'Prof.  Vaughan  was  able  to  obtain  this  substance 
from  ice-cream  that  had  sickened  some  eighteen  persons,  f 

We  are  now  able,  for  the  first  time,  to  demonstrate  this  new  sub- 
stance in  poisonous  milk,  thus  endorsing  the  views  of  Vaughan,  who 
stated  in  his  report  that,  doubtless,  it  would  be  discovered  in  cases  in 
which  milk  had  caused  sickness. 

As  to  the-  chemical  character  of  tyrotoxicon,  little  is  to  be  said,  for  a 
aaflScient  amount  for  an  ultimate  analysis  was  not  obtained.  Vaughan 
says :  "  The  circumstances  under  which  tyrotoxicon  develops  require 
farther  study.  As  has  been  shown,  it  may  develop  in  normal  milk, 
kept  in  a  clean  bottle  for  three  months;  but  it  is  evident  that  in  some 
instances  it  appears  much  earlier.'^  (In  the  cases  here  reported  it 
appeared  in  five  hours.)  ''The  production  of  this  ptomaine  is,  in  all 
probability,  due  either  directly  or  indirectly  to  the  growth  *of  some 
micro-organism." 

From  a  close  analysis  of  the  facts  in  the  cases  recorded  in  this  article, 
I  am  of  the  opinion  that  the  substance  is  allied,  chemically,  to  butyric 

*£iii  Ptomain  aoB  giftegem  Ka^e.  Zeitschrift  fiir  PhyBiologischa  Chemie,  Band  x. 
Heft  2,  1886. 

t  Report  of  Proceediogs  of  Michigan  Board  of  Health.  July  12th,  1886.  The  Medical 
Newi,  July  26th.  1885,  page  111. 
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acid;  that  it  is  formed  in  the  milk  by  fermentation ;  and  that  its  forma- 
tion may  be  prevented  by  keeping  the  milk  at  a  low  temperature;  or 
by  properly  cooling  the  milk  soon  after  it  is  drawn  from  the  cow.  It 
seems,  also,  important  that  the  so-called  *' animal  heat"  be  allowed  to 
escape.  Boiling  may  dissipate  the  poison  from  milk  that  contains  it; 
this  opinion  is  based  on  the  fact  that  tyrotoxioon  is  changed  and  driven 
off  at  a  temperature  of  180°  Fahr, 

The  conclusions  I  arrived  at,  after  weighing  well  all  the  facts  ascer- 
tained in  the  investigation,  were,  that  the  sickness  at  Long  Branch  was 
caused  by  poisonous  milk,  and  that  the  toxic  material  was  tyrotoxicoo. 

The  production  of  this  substance  was  no  doubt  due  to  the  improper 
management  of  the  milk — that  is,  too  long  a  time  was  allowed  to- 
elapse  between  the  milking  and  the  cooling  of  the  milk ;  the  latter  not 
being  attended  to  until  the  milk  was  delivered  to  the  hotel;  whereas, 
if  the  milk  had  been  cooled  immediately  after  it  was  drawn  from  the 
cows,  fermentation  would  not  have  ensued,  and  the  resulting  material^ 
tyrotoxicon,  would  not  have  been  produced. 

Since  this  investigation  was  made,  Prof.  Vaughan  has  found  the 
poison  in  milk  that  was  the  protluct  of  one  cow  and  had  caused  violent 
gastro-enteritis  in  an  infant  who  had  been  fed  with  it.  When  this 
milk  was  not  used  the  infant  slowly  recovered,  but  an  attack  of  the 
disease  resulted  when  more  of  the  milk  was  taken. 

The  importance  of  the  Ijong  Branch  discovery  is  commented  on  by 
the  editor  of  the  Medical  News  in  the  following  language: 

"The  {>aper  is  a  most  important  contribution  to  sanitary  science,, 
and  its  deductions  must  command  widespread  attention,  since  it  IB 
evident  that  this  cause  of  poisoning  is  liable  at  any  moment  to  be 
called  into -existence,  with  the  same  direful  results, 

"The  practical  value  of  the  investigation  lies  in  the  fact  that,  by  a 
careful  process  of  exclusion,  thei^  was  obtained  a  rigorous  demonstra- 
tiou  not  only  of  the  origin  of  the  late  wholesale  milk-poisoning  at 
Long  Branch,  but  also,  of  the  precise  conditions  under  which  the 
poison  i^n  question  was  developed*  It  is  now  conclusively  shown  tor 
the  fii*st  time  that  milk,  warm  from  the  cow,  when  placed  in  tight 
cans,  under  conditions  which  greatly  retanl  the  dissipation  of  its  heat, 
will  undergo  change,  with  the  development  in  the  course  of  five  hours 
of  enough  of  a  poisonous  ptomaine  to  cause  alarming  toxic  symptoms 
in  those  partaking  of  the  milk  even  in  small  quantity, 

*'  In  view  of  the  fact  that  tyrotoxicon,  the  poison  thus  developed,  is 
volatilized  at  the  temperature  of  180°  Fahr.,  we  find  increased  reason- 
ablen^s  in  the  routine  practice  of  thoroughly  boiling  all  milk  intended 
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for  the  use  of  infantSi  especially  in  summer.  Not  only  does  such 
treatment  destroy  the  germs  of  lactic  acid  fermentation,  but  it  dissi- 
pates an  actively  irritant  poison  which  is  not  unfrequently  present  in 
greater  or  less  amount. 

"This  investigation  further  teaches  the  important  practical  lesson 
that  milky  immediately  after  being  drawn,  should  be  placed  in  open 
vessels  and  rapidly  cooled  by  being  surrounded  by  ice  or  cold  water 
before  transportation.  In  this  way  fermentation,  with  the  resulting 
prodoction  of  poisonous  ptomaines,  such  as  tyrotozicon,  is  prevented, 
and  the  milk  is  delivered  in  a  condition  proper  for  consumption." 

It  will  be  my  duty  to  present  to  the  Legislature  a  report  on  the 
operations  of  the  dairy  protection  act,  and  it  does  not  seem  necessary 
to  add  to  the  length  of  this  report  by  repeating  what  will  be  ofiered 
to  the  authorities  through  another  channel. 
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LAWS. 


The  last  legislature  consolidated  into  one  act  most  of  the  laws 
passed  within  the  last  few  years  as  to  Health  Boards  in  this  State. 

This  law,  with  some  accompanying  references,  was  printed  as  Cir- 
cular LVIII.,  and  is  at  the  command  of  all  that  desire  it  It  will 
be  found  to  confer  all  necessary  powers  that  can  well  be  included  in 
a  general  law.  It  does  not  include  the  law  as  to  drainage  or  the 
adulteration  of  foods  or  the  consolidated  law  as  to  the  diseases  of 
animals,  whieh  will  be  found  in  the  report  of  the  Board  of  Agricul- 
ture for  the  current  year.  Some  of  the  law  as  to  Vital  Statistics 
also  is  not  included,  but  is  mostly  to  be  found  in  Circular  XXXIV. 
of  the  Board.  References  to  various  other  laws  of  collateral  inter- 
est will  be  found  in  Circular  LVIII.  It  is  not  claimed  that  these 
laws  are  altogether  perfect,  but  they  will  be  found  as  available  as 
most  laws  on  the  statute-book. 

The  chief  difficulty  arises  from  the  passage  of  ordinances  not  in 
perfect  accord  with  the  laws.  For  the  larger  cities  the  ordinances  of 
Paterson  furnish  a  good  model.  For  the  smaller  towns  those  of 
Lambertville  will  serve.  Townships  are  generally  wise  in  passing  a 
few  ordinances.  The  model  given  in  the  last  report  is  a  good  one. 
At  first  it  will  often  be  sufficient  to  publish  those  sections  contained 
in  sections  6,  7,  18,  19,  20,  (reference  in  section  20  being  changed 
to  the  recent  law.)     Also  from  section  21  to  the  end. 

In  cities,  some  legislation  which  will  bring  plumbing  plans  under 
the  inspection  of  competent  persons  is  greatly  to  be  desired.  These 
should  have  the  sanction  of  the  State  Board  afler  the  most  expert 
approval.  No  injustice  could  then  be  done  to  plumbers.  Great 
injustice  is  now  done  to  many,  and  especially  to  the  tenant  class,  in 
that  houses  are  frequently  rented  which  have  been  so  im()erfectly  con- 
structed as  to  their  plumbing  arrangements  as  to  be  a  constant  risk  to 

the  health  of  the  occupant?. 

(327) 


It  is  probable  that  some  legblation  should  be  had  wkicli  would 
euable  the  State  Board  to  proceed  against  aaj  local  nuisance  which  it 
could  ahow  to  the  Court  of  Chancery  was  a  menace  to  public  health, 
and  was  not  attended  to  by  the  owner  or  by  the  local  Board.  It  some- 
times happens  that  the  local  Board  is  deterred  from  action  by  local 
obstacles,  by  lack  of  means  or  by  ignorance  as  to  modes  of  procedure. 
Personal  or  political  or  social  reasons  may  be  so  operative  locally  ub 
to  prevent  or  circumvent  local  action.  In  such  cases,  a  direct  com- 
plaint or  application  to  chancery  by  the  State  Board  would  give  a 
full  hearing  to  the  person  involved,  while  it  would  surmount  any 
local  reasons  for  uegleot 

CIRCULARS* 

During  the  past  year  several  of  the  former  Circulars  have  been 
reviewed  and  reprinted.  Circulars  LVII.,  LVIII.  and  XXIX.  are 
mostly  new. 

The  circulars  have  had  large  distribution,  and  many  of  them  are  in 
demand  by  Health  Boards  and  private  families  when  sickness  occurs. 
Full  circulation  will  prevent  the  extension  of  maoy  a  contagious 
disease.     The  more  recent  ones  are  herewith  printed. 


CIRCULAR  XXIX. 


OF  THE 


New  Jbrsey  State  Board  of  Health. 


CHARITABLE  AND   PENAL  INSTITUTIONS. 

The  law  recently  passed  has  directed  the  State  Board  of  Health  to 
an  inquiry  into  the  sanitary  condition  of  Charitable  and  Penal  Insti- 
tutions of  this  State.  The  need  of  such  inquiry  has  been  made  fully 
apparent  in  the  experience  of  other  States  and  countries.  All  such 
institutions  have  to  deal  with  classes  whose  cleanliness  and  sanitary 
welfare  are  only  secured  by  the  most  thorough  adininist ration,  and  by 
careful  attention  to  the  details  of  a  personal  and  intelligent  oversight. 
The  duties  of  the  Superintendents,  if  well  performed,  are  far  more 
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ardaous  and  responsible  than  is  generally  appreciated.  Successful  care 
depends  upon  proper  buildings  and  grounds ;  proper  structural  arrange- 
ments as  to  water-supply,  sewerage,  heating  and  ventilation ;  upon  a 
proper  supply  of  food,  raiment  and  work;  upon  special  provisions  for 
those  who  are  sick  or  feeble,  and  such  personal  attention  by  officers 
and  assistants  as  unites  capability  and  faithfulness. 

In  PRISONS  and  JAILS  most  of  the  inmates  are  to  return  to 
society.  The  greatest  care  is  needed  that  during  detention  there  should 
be  no  habits  acquired  nor  influences  exerted  which  will  tend  to  make 
the  person  worse  than  before.  A  hopefulness  of  promoting  reform 
should  be  entertained  and  provided  for. 

In  ALMS-HOUSES,  there  should  be  a  constant  effort  to  limit 
those  habits  which  cause  pauperism,  and  to  prevent  its  continuance 
either  by  custom  or  inheritance.  Statistics  prove  that  by  wise  plan- 
ning the  State  has  great  capacity  for  limiting  dependency,  and  that 
physical  care  enters  largely  into  consideration  when  we  would  better 
the  condition  of  such  classes.  Every  State  has  a  wide  duty  in  provision 
for  this  portion  of  its  population,  and  in  seeking  to  limit  the  pauperism, 
sickness  or  crime  of  those  who  have  become  its  wards.  Were  it  only 
a  consideration  of  economy,  it  is  to  be  remembered  that  these  classes 
levy  the  heaviest  tax  that  is  paid  for  State,  city,  county  and  township 
expenses. 

Asylums  are  so  numerous  in  our  counties,  in  addition  to  our  two 
State  Asylums,  that  all  of  them  need  the  most  careful  supervision, 
evince  success  of  care  and  treatment  so  largely  depends  upon  hygienic 
conditions. 

It  is  easy  for  STEWARDS  for  the  poor  or  for  the  managers  of  insti- 
tutions, to  fall  into  routine  methods,  or  by  want  of  vigilance,  to  allow 
various  evils.  Others  have  no  appreciation  of  what  proper  sanitary 
<sire  requires,  and  so  approve  their  own  plans,  simply  because  they  do 
not  know  of  others  which  are  far  better.  This  Board,  with  its  other 
duties,  can  only  oiler  co-operation  with  local  authorities  in  all  that 
relates  to  the  hygieuic  welfare  of  these  classes.  By  comparing  one 
with  another,  wc  shall  find  some  that  serve  as  models,  while  others 
will  come  to  realize  their  defects.  Already  we  have  been  able  to 
suggest  and  aid  in  alterations  and  reforms  which  have  met  with  ready 
response  from  local  oflicers.  The  fourth  report  of  this  I^oard  can  be 
had  by  addressing  by  postal.  State  Health  Board,  Trenton,  N.  J.  It 
contains — pages  89-112,  pages  260-^)5,  and  pages  305-10 — important 
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suggestions  for  ftU  public  institutioDS.  Other  important  facts  and 
records  will  be  found  in  later  reports.  Local  Boards  of  Health,  a& 
well  as  the  immediate  officers  of  iDstittitions,  are  to  remember  that 
the  sanitary  condition  of  public  buildings  located  in  their  districts  is 
subject  to  their  inquiry,  and  forms  a  part  of  their  administration. 
Here  are  some  of  the  more  common  evils, 

L  As  to  Buildings. — (a,)  Too  little  air  space  for  living  and  sleeping 
apartments^  espefially  in  winter, 

(b.)  Too  little  care  aa  to  cellars  and  dampness  around  dwellings. 

(o,)  An  alras-house  smell,  only  to  be  corrected  by  frequent  house- 
cleaning  and  whitewashing. 

(d.)  Want  of  arrangements  for  the  proper  disposal  of  all  excretion?^ 
and  refuse. 

(c.)  Absence  of  good  ventilation,  which,  even  if  dependent  on 
windows,  would  be  much  freer  of  draught  if  the  windows  extended 
near  the  ceiling,  and  if  air  was  let  in  when  needed  by  raising  the 
lower  sash  and  placing  a  strip  of  board  all  along  under  it,  so  as  to 
make  the  place  for  the  air  to  come  in  between  the  two  sashes. 

(/.)  Stoves  which  bake  the  air  and  overheat  a  small  space  about 
them^  but  do  not  furnish  an  even  tem]>erature  for  rooms, 

(ff.)  Absence  of  sufficient  stairs  or  arrangements  for  eacape  in  case 
of  fire. 

II,  As  to  Persons. — {h»)  Absence  of  accommodations  for  the  first 
reception  of  inmates.  No  person  should,  as  a  rule,  be  received  to  any 
public  institution  without  first  having  a  general  bath^  a  cropping  or 
cleaning  of  the  hair,  and  proper  examination  and  change  of  clothing. 
As  a  precaution  against  contagious  diseases,  the  person  should  be  kept 
two  weeks  apart  from  the  inmates.  Vaccination  is  often  required. 
Neglect  of  such  precautions  has  recently  cost  a  county  in  this  State 
over  five  thousand  dollars, 

(i,)  Absence  of  arrangements  or  of  a  system  of  thorough  washing. 
All  charities  should  have  provisions  and  admiuistratiou  by  which  at 
least  a  weekly  bathing  is  secured,  unless  some  very  si>ecial  conditions 
of  ill-health  forbid.     It  is  a  part  of  the  necessary  discipline. 

(j.)  Absence  of  accommodation  for  special  cases  of  sickness.  A 
small  building*  separate  from  the  rest,  should  always  be  at  oommand 
for  cases  of  malignant  or  eruptive  fevers  or  other  special  cases  that 
may  occur. 

III,  As   to   Managers,  Committees,  etc. — {L)   There   should    be 
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monthly  or  qoarterly  inspections  by  directors,  overseers  or  township 
oommitteeSy  which  should  fully  certify  as  to  sanitary  conditions.  This 
not  only  prevents  investigating  committeeS|  but  prevents  oversights^  , 
and  is  an  aid  to  stewards  and  superintendents  in  their  work.  Gener- 
ally it  is  best  to  have  a  schedule  of  questions  as  a  guide  and  to  fill 
oat  accurate  answers.  We  can  furnish  schedule  when  desired.  As  far 
as  proper,  inmates  should  be  personally  seen. 

IV.  As  to  Stewards,  Prison  Keepers,  etc. — Some  of  them  are  excel- 
lent. Most  of  them  do  as  well  as  they  know  how.  Too  many  have  rou- 
tine methods,  and  have  not  at  all  kept  pace  with  valuable  methods  that 
have  been  adopted  in  our  best  institutions.  It  is  no  unusual  thing 
for  us  to  have  to  point  out  defects  and  ill-care  to  those  who  ought  not 
to  need  such  information.  The  absence  of  a  thorough  discipline  and 
of  a  weekly  sanitary  inspection  is  the  most  common  fault.  INSPEC- 
TION means  to  look  into  closets  and  corners,  to  question  inmates,  to 
hear  what  they  have  to  say,  and  to  deal  with  all  the  minor  details  of 
administration,  not  for  fault-finding  but  for  improvement. 

(/.)  It  is  very  desirable  that  a  BOOK  be  kept  by  every  institution 
that  will  show  the  time  of  entrance  of  inmates,  their  previous  history, 
their  ages,  social  condition,  each  birth,  the  causes  of  sickness  and  death, 
and  other  items  such  as  are  now  always  r^stered  in  well-ordered 
institutions.  That  is  a  narrow  view  of  a  public  charity  which  makes 
it  a  mere  receptacle  or  retreat.  Such  records  come  directly  within  the 
line  of  that  care  of  population  which  these  institutions  are  meant  to 
subserve.  One  record  or  one  year  may  not  show  much,  but  series  of 
records  through  series  of  years  point  to  methods  of  prevention  or  lim- 
itation too  important  to  be  overlooked. 

(w.)  We  send  with  this  circular  a  blank  form  of  institutional  inquiry, 
with  the  request  that  it  be  accurately  filled  out,  so  far  as  the  superin- 
tendents, overseers  or  physicians  of  any  State,  city,  county  or  town- 
ship institution  can  fill  the  same,  and  be  returned  within  one  month, 
by  mail,  to  the  State  Board  of  Health,  Trenton.  Add  whatever  may 
need  to  be  said  as  to  any  special  defects. 

We  are  glad  to  furnish  any  information  in  our  power,  as  to 
proper  sanitary  arrangements  and  care.  So  far  as  other  duties  will 
permit,  we  will,  when  desired,  co-operate  with  local  authorities  in 
correcting  defects  or  meeting  special  emergencies  which  may  arise. 

N.  B. — The  city  clerk,  assessor,  or  Board  of  Health  to  which  this 
circular  is  sent,  will  please  see  that  it  promptly  reaches  the  county  or 
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township  or  city  alms-house  or  other  charity  for  which  it  is  intended, 
and  ask  that  the  schedule,  which  is  sent  with  it  to  iDstitutionSj  be 
returned  to  us  in  due  time. 

By  order  of  the  Board, 

E.  M.  HUNT,  M.D., 
Trekton,  N,  J.,  October,  1886.  Seareiary. 


CIRCULAR  XXVIL 

OF   TKJ£ 

New  Jersey  State  Boahd  of  Health, 


SANITARY   INSTRUCTION  AND   TRAINING   IN 
SCHOOLS. 

In  the  report  of  the  Board  for  1883  especial  attention  was  directed 
to  the  importance  of  the  recognition  of  physical  education  in  public 
school  instruction.  lo  the  previous  year  the  Legislature  had  enacted 
the  following  provision  : 

"£e  it  enacted^  That  the  State  Board  of  Health  be  directed  to 
<!onfer  with  the  Trustees  of  the  Normal  School  as  to  definite  instruc- 
tion to  be  given  In  the  practical  care  of  the  health  of  teachers  and 
pupils^  and  as  to  provisions  for  such  instruction," 

Messrs.  L.  Dennis,  M.D,,  F,  Gauntt,  M.D.,  and  the  Secretary  of 
the  Boaixl,  were  appointed  a  committee  on  the  subject.  Soon  after,  a 
circular  w^as  issued  by  the  Board  and  personal  effort  made  by  the 
committee  to  interest  State  and  city  school  officers  in  the  matter.  We 
quote  from  the  former  circular  as  follows : 

*'  We  would  call  your  attention  to  the  fact  that  the  primary  object 
of  the  public  school  system  of  the  State  is  to  secure  good  citizenship. 
There  can  be  no  complete  citizenship  without  a  knowledge  of  and 
obedience  to  the  laws  of  one's  own  being  and  the  laws  of  society — 
civil,  sanitary  and  social.  With  these  it  is  safe  to  say  we  shall  secure 
among  all  classes  of  the  community  the  best  health,  the  highest  pro- 
ductivity— moral,  intellectual  and  physical — and  the  greatest  amount 
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of  well-being  and  happiness.  We  would  remind  you  that  hitherto- 
the  laws  of  one's  own  being  and  those  of  communities,  constituting 
the  great  body  of  facts  known  as  hygiene  and  sanitary  science,  have 
been  very  much  n^lected  in  the  usual  course  of  public  instruction 
in  this  State.  Thus  the  young  have  been  permitted  to  grow  up- 
exposed  to  all  the  dangers  to  life  and  health  which  follow,  inevitably,, 
the  disobedience  of  nature's  laws. 

"  Is  it  not  very  certain  that  some  of  the  time  now  spent  in  teaching^ 
branches  of  knowledge  indirectly  or  remotely  serviceable  to  the 
learner  might,  more  profitably  to  the  pupil  and  to  the  State,  be- 
devoted  to  imparting  such  knowledge  as  must  needs  be  practically 
useful  every  day  and  hour  of  one's  life  ? 

"  Is  it  not  equally  evident  that  the  kind  of  knowledge  which  con- 
tributes directly  to  the  maintenance  of  health  and  vigor  of  body  and 
mind,  the  prolongation  of  life,  and  the  fullest  development  of  all  the- 
faculties  into  a  complete  and  perfect  manhood  and  womanhood,  must 
be  second  in  importance  to  none  other? 

''  If  this  be  true,  is  it  not  equally  clear  that  instruction  in  Hygiene 
should  be  as  systematically  and  thoroughly  given  in  all  grades  of 
schools,  as  upon  any  other  subject?  Admit  these  propositions  and 
you  will  agree  that  we  need  to  modify,  as  speedily  as  possible,  our 
scheme  of  education. 

''  It  need  hardly  be  said  that  the  change,  to  be  effectual,  must  be 
radical.  Teachers  must  be  themselves  taught.  Teachers'  Institutes 
should  make  this  subject  a  prominent  part  of  each  meeting.  Super- 
intendents should  unitedly  bring  to  bear  all  their  influence  to  secure 
it  a  place  in  the  regular  course  of  study  in  the  schools  under  their 
charge,  and  should  stimulate  the  teachers  to  give  their  best  efforts  to- 
make  it  as  thoroughly  practical  as  it  will  be  intensely  interesting  when 
properly  pursued.  BOARDS  OF  TRUSTEES,  upon  whom  now 
devolves  the  duty  of  determining  the  studies  to  be  pursued  in  their 
respective  districts,  should  at  once  take  steps  to  introduce  physical 
teaching  and  training  in  the  course,  and  by  faithful  oversight  see 
that  it  is  adequately  and  properly  taaght.  Not  by  occasional  lectures 
here  and  there  before  bodies  of  teachers,  not  by  bits  of  advice  to 
pupils,  on  the  [mrt  of  well-meaning  and  well-informed  teachers,  can 
this  work  be  properly  done,  but  only  by  systematic  oral  and  text- 
book instruction,  as  faithfully  and  persistently  pursued  as  possible,, 
and  adapted  to  the  ages  and  capacities  of  the  pupils.     It  need  hardly 
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be  said  that  the  gubject  is  broad  enough  to  en^ge  the  profoaodest 
thought,  yet  its  facts  are  the  facts  of  e very-day  life,  raany  of  them 
80  simple  and  so  clear  as  to  be  readily  taught  and  practiced." 

While  the  respoose  to  these  views  was  not  rapid,  steady  progreaa 
was  made.  The  Board  sent  out  a  circular  for  a  sanitary  report  on 
each  school-house  of  the  State  and  received  full  responses  from  nearly 
every  district.  Sorae  1,600  replies  are  now  on  file  with  the  State 
Superlutendent  of  Schools,  who  has  earnestly  co-operated  with  as  in 
the  work.  A  course  of  instruction  in  Hygiene  was  last  year  organ* 
ized  in  the  State  Normal  School,  and  now  each  graduate  is  required 
to  pass  examination  upon  this  as  in  other  departmeuta.  It,*!  import- 
ance has  been  prominently  discussed  before  Teachers'  Institutes,  and 
in  the  various  conferences  now  held  by  teachers  in  cities  and  in  the 
various  counties.  We  believe  it  is  no  longer  doubted  that  all  teach- 
ers need  to  make  of  this  subject  a  special  study,  and  that  in  all  graded 
schools  some  of  the  cla.=ses  should  have  systematic  instruction  upon 
the  subject.  In  addition  to  text-books  which  have  been  prepared, 
we  have  several  forms  of  syllabus,  or  outlines  for  instruction. 
There  are  also  in  our  library ^  at  the  command  of  the  teachers  of  the 
State,  nearly  all  of  the  books  which  have  been  written  under  the 
titles  of  Aoatoray,  Physiology,  Hygiene,  Physical  Education,  Health, 
Temperance  Physiologies,  etc.,  a  list  of  many  of  which  is  herewith 
given  for  reference.  It  is  now  feasible  for  any  teacher  to  be  prepared 
to  teach  in  this  department  and  to  supplement  some  chosen  text-book 
by  an  amount  of  information  and  practical  illustration  of  the  highest 
importauce  to  the  student.  It  is  often  possible  to  add,  by  way  of 
experiment,  in  the  departments  of  Physics  and  Chemistry,  bearing 
on  Hygiene,  and  to  acquire  such  manual  dexterity  in  Calisthenics  as 
will  much  aid  in  the  instruction.  It  has  been  found  that  manual 
training  aids  much  in  the  discipline  of  the  schools  and  in  developing 
courage,  honor,  self-reliance  and  self-control.  There  is  also  need  that 
the  principles  of  Hygiene  should  be  thoroughly  applied  in  courses  of 
education  ;  that  each  child  should  know  what  are  the  conditions  of 
health,  what  habits  are  to  be  cultivated  to  secure  it,  and  what  evils 
are  to  be  avoided.  Practical  physiologists  and  educators  are  fast 
coming  to  the  conclusion  that  there  should,  from  time  to  time,  be 
thorough  examination  of  scholars  with  a  view  of  knowing  their 
general  physical  vigor,  the  condition  of  the  eye  and  other  senses^  and 
the  relation  of  their  studies  to  their  present  mental  ca(mcity.     It  will 
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not  do  to  deal  with  children  in  maaaes  or  dctaseSy  forgetful  of  individ- 
ual characteristics,  abilities  or  disabilities.  Methods  of  education  are 
constantly  under  review,  not  only  in  reference  to  mental  but  to  phys- 
ical strain.  The  public  school  is  intended  to  Jit  the  scholars  for  the 
adwe  duties  of  life.  A  majority  of  them  will  need  to  make  a  living 
by  some  form  of  manual  employment.  The  care  of  the  physicial  caiv- 
noty  in  such  cases,  be  said  to  be  secondary  to  that  of  the  mental.  We 
have  already  had  occasion  to  acknowledge  a  prompt  response  on  the 
part  of  the  State  public  school  officers  and  many  Boards  of  Education 
and  prominent  teachers  to  the  efforts  made  in  this  behalf,  and  issue 
this  circular  in  order  that  they  and  all  others  may  avail  themselves 
of  any  aid  we  can  furnish  to  this  popular  and  needed  demand  of  edu- 
cation. Its  bearing  upon  the  check  of  indulgence  in  the  use  of  Stimiu- 
iants  and  Narcotics,  is  all-important,  as  well  as  its  general  bearing  on 
all  that  relates  to  the  welfare  of  the  citizen.  The  State  is  seeking 
healthy  bodies  as  well  as  trained  minds,  both  of  which  can  be  used  in ' 
the  common  service  of  the  State,  of  the  family,  and  of  the  individual. 
It  is  now  recognized  that  proper  care  of  the  body  has  much  to  do  with 
all  that  tends  to  secure  good,  efficient  and  capable  citizenship. 

The  following  are  some  of  the  books  to  which  reference  can  be 
made: 

HYGIENE. 

"  Hygiene  of  Schools.''    By  J.  B.  Budget,  M.D.    H.  K.  Lewis,  London. 

"  School  Hygiene."    By  Drs.  Wells,  Draper,  Ac.    Gin n  &  Co.,  Boston.. 

"School  and  Home  Hygiene."  By  Ezra  M.  Hunt,  M.D.  Ivison,  Blake- 
111  an,  Taylor  &  Co.,  New  York. 

"  Hygiene."    By  A.  Newsholme,  M.D.    Geo.  Gill  &  Son,  London. 

••  Health."    By  John  Brown,  M.D.    R.  Carter,  New  York. 

"The  Air;  its  Relation  to  Clothing,  Dwelling  and  Soil."  By  M.  Von 
Pettenkofer.    Triibner  &  Co.,  London. 

"The  Art  of  Preserving  Health."  By  J.  Armstrong,  M.D.  G.  W.  Light, 
Boston. 

"Preservation  of  Health."  By  J.  C.  Warren,  M.D.  Tickner  &  Fields, 
Boston. 

"Sanitary  Science."     By  R.  S.  Burn.    Wm.  Collins  &  Co.,  Glasgow. 

"  The  Laws  of  Health."  By  M.  J.  Beale,  M.D.  Blanchard  &  Lee,  Phila- 
delphia. 

"  Uses  and  Abuses  of  Air."   By  J.  H.  Griscom,  M.D.    Redfield,  New  York . 

"Art  of  Prolonging  Life."  By  C.  W.  Hufeland.  Lindsay  &  Blakiston, 
Philadelphia,  Pa. 

"Physical  Education."  F.  L.  Odwald,  M.D.  D.  Appleton  &  Co.,  New 
York. 
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''  Health  for  HonsehoMs  And  Schools.'*  By  E*  Smith,  M,D,  W,  Iftbister 
&  (V).,  London. 

'*  Eyesight ;  Good  and  Bad."  By  R.  B.  Carter,  M.D.  Blakiston,  PhiUdel- 
phitt,  Pa. 

'•  Healthy  Homes."    By  G.  Wilson,  M.D.    Blakiston,  Philadelphia,  Pa, 

**  Lectures  of  Health."    By  C.  A.  Cameron.    Caesell  <fe  Co.,  London. 

'•  Water-supply."    By  W.  Ripley  Nichols.     Wiley  A  Sons,  New  York. 

"  Principles  of  Ventilation  and  Heating."  By  J.  S.  BilHngB,  Sanitary 
Engineer,  New  York. 

**  Laws  of  Health/*  By  J.  C.  Huchineon,  M.D.  Clark  &  Maynard,  New 
York. 

'*The  Eclectic  Physiology."  By  E,  F.  Brown,  M.D.  Van  Antwerp.  Bragg 
A  Co.,  Cincinnati »  Ohio. 

"Helps  to  Health.**  By  H.  C,  Burdett.  Paul,  French  <fc  Co*,  Ix)Ddon. 
Eng. 

"  HintB  on  Health."    By  Wm.  E.  Coale.    Tickner  <fe  Fields,  Boston. 

"Healthy  Dwelling."  By  Catharine  M.  Buckton.  Longmans,  Green  & 
Co.,  London. 

"  Health  by  Exercise.**  By  G.  H.  Taylor,  M.D.  John  B.  Alden,  New 
York. 

**  Health  Studies/'  By  H.  Sinclair  Patterson,  M.D.  Hodder  &  Stoughton, 
London. 

"School  and  Industrial  Hygiene."  D.  F.  Lincoln,  M.D.  P.  Blakiston^ 
Philadelphia. 

*'Our  Dwellings;  Healthy  and  Unhealthy/'  By  Catharine  M.  Buckton. 
Longmansj  Green  &  Co.,  London. 

'*  Healthy  Life  and  Healthy  Dwellings,'*  By  George  Wilson,  M.D.  J.  A. 
Ch urch i  1! ,  Lon d on . 

"  Health."     By  W.  H.  Corfield,  M.D.     D.  Appleton  &  Co.,  New  York^ 

"  Hygiene/'    By  John  J.  Pilley,  F.C.S.    Gill  &  Sons,  London. 

"  Health  Lessons  for  Beginners."  C,  M.  Brands.  Leiich,  SheweJl  <fe  San- 
born, New  York. 

**  Health  and  How  to  Promote  it.'*  By  Richard  McSherry.  D.  Appleton 
Sl  Co.,  New  York. 

"  Health  and  Education/*  By  Rev.  Chas.  Kingaley.  D.  Appleton  &  C<j.^ 
New  York. 

"Handbook  of  Hygiene."  By  Geo.  Wilson,  M.D.  Lindsay  Jt  Blakiston, 
Philadelphia. 

"The  Maintenance  of  Health.**  By  J.  Mi3ner  Fothergill,  M.D.  Smith, 
Elder  A  Co.,  London. 

**  Personal  Care  of  Health/'  By  E.  A.  Parkes,  M.D.  Pott,  Young  A  Co., 
New  York. 

'*  First  Lessons  in  Health.*'    By  J.  Bemers.     Macmillan,  London. 

"  The  Book  of  Health/*    By  M.  Morris,  M.D.    Casaell  <fe  Co.,  New  York, 
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ANATOMY  AND  PY8I0L00Y. 

•*  Primer  of  Physiology  and  Hygiene."  By  Wm.  T.  Smith,  M.D.  Ivison, 
Blakeman  &  Co.,  New  York. 

"  Elementary  Physiologj' and  Hygiene."  By  Wm.  T.Smith,  M.D.  Ivison, 
Blakeman  &  Co.,  New  York. 

"  Physiology."    By  Jerome  Walker,  M.D.    A.  Lovell  A.Co.,  New  York. 

"  Comprehensive  Anatomy,  Physiology  and  Hygiene."  By  J.  C.  Cutter, 
M.D.    J.  B.  Lippincott  &  Co.,  Philadelphia,  Pa. 

"  Lessons  in  Hygiene,  Physiology  and  Stimulants."  By  J.  C.  Cutter.  J. 
B.  Lippincott  &  Son,  Philadelphia,  Pa. 

**  Physiology."    By  M.  Foster,  M.D.    Macmillan  &  Co.,  London. 

"  Physiology  for  Schools."  By  Mrs.  G.  Bray.  Longmans,  Oreen  &  Co., 
London. 

"  Elementary  Lessons  in  Physiology."  By  T.  H.  Huxley.  Macmillan  A 
Co.,  Ix)ndon. 

"  Elements  of  Physiology  and  Hygiene."  By  T.  H.  Huxley.  D.  Apple- 
ton  &  Co.,  New  York. 

"  Elements  of  Animal  Physiology."  By  J.  Angell.  Wm.  Collins'  Sons, 
London. 

"  Practical  Physiology."    By  E.  Lancaster,  M.D.    D.  Bouge,  London. 

••Principle  of  Mental  Physiologj-."  By  Wm.  B.  Carpenter,  M.D.  C. 
Kegan,  Paul  &  Co.,  London. 

'•  Physiology."    By  T.  H.  Huxley,  F.R.S.    Macmillan  A  Co.,  Ix)ndon. 

•'  Temperance  Physiology."  By  Mrs.  Mary  H.  Hunt.  A.  H.  Barnes  & 
Co.,  New  York. 

•*  Physiology  and  Hygiene."  By  J.  C.  Hutchinson,  M.D.  Clark  &  May- 
nard,  New  York. 

*'  Glasgow  Health  Lectures."     .    J.  Menzies  &  Co.,  Glasgow. 

•'  Elementary  Lessons  in  Physiology."  By  T.  H.  Huxley,  F.R.S.  MacmiU 
Ian  &  Co.,  liOndon. 

(lYMNASTICi*,  ATHLETICS,  CALISTHENICS   AND  TRAININ<J. 

'*  How  to  Get  Strong."     By  Wm.  Blaikie.     Sampson,  Low  A.  Co.,  rx)ndon. 

"  Sound  Bodies  for  Our  Boys  and  Girls."  By  Wm.  Blaikie.  Sampson, 
Ix)w  &  Co.,  I-iOndon. 

**  Gymnasts  and  (Jymnai<tic8."  By  J.  H.  Howard.  I^^ngnians^  Green  A 
C<3.,  Jx)ndon. 

'•System  of  Physical  Education."    By  A.  Maclarcn.    Oxford  Press. 

**  Training,  in  Theory  and  Practice.'*     By  A.  Maclaren.     Oxfoixl  Press. 

*•  Youth;  its  Care  and  Culture."  By  J.  Mortimer-Ciranville.  I).  Bouge, 
London. 

"  Athletic  Sports."     By  Rev.  J.  G.  Woo<l.    G.  Routledge  A  Sons,  London. 

**The  Source  of  Muscular  Power."  By  A.  Flint,  Jr.,  M.I).  D.  Appleton 
A  Co.,  New  York. 

''Mechanical  Exercise."    i Zander  Institute).    J.  A  A.  Churchill,  Ix)ndon. 
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^*CalifltheDtcs  sind  Gym  nasties/ *  By  J*  Madiaon  Wataon.  J.  W.  Schermer* 
born,  New  York. 

**  Manual  of  Caliathenics/'     By  J.  Madison  Wateou.    E,  I.  Horsman,  New 
York, 

'*  Exercise  and  Training.'*  ,  Hard  wick  &>  Bouge.  London, 

"Hona©  Gymnastica,'*    By  T.  J.  Hartelius,  M.D,    J.  B,  Lippincott  db  Co,,  | 
Philadelphia,  Pa. 

"The  Ling  Gymnastics."    By  M.  Roth.    H.  Bailliere,  London. 

**  Code-Book  of  Gymnastic  Exercises."     By  L.  Furitz.    Tnibner  <i  Co., 
London. 

**  Exercise  and  Training."    By  C.  H.  Ralfe,  M.D.    D.  Appleton  A  Co.,  New 
York. 

**  What  is  Play.**    By  John  Strachan.    D,  Douglas,  Edinburgh. 

**  Gymnastics  of  the  Voice."    By  Oscar  Guttmann.    E.  S.  Werner,  Alban~ 
New  York. 

**  Papers  of  InCernational  Health  Exhibition.*'     London,  1884. 

**  Papers  of  American  Public  Health  Association.*'    Press  Association, 
Concord,  N  H. 

Copies  of  this  and  other  circulars  are  to  be  had  on  applicatioD  to 
thiB  Board. 

E,  M,  HUNT, 
Trenton  N.  J.,  Oct.,  1886.  Secretary. 


CIRCULAR  XXX. 

OF  THE 

New  Jersey  State  Boabd  op  Health. 


SANITARY  SURVEY,  TOPOGRAPHY,  ETC. 

* 
The  observations  of  Sanitarians  in  other  couotriea  and  in  a  few  of 

our  States,  have  led  to  the  belief  that  the  occurrence  and  the  fatality 
of  many  disease  depend  much  upon  geologiail  structure,  soil,  topog- 
raphy, elevation  and  exposure,  rain- fall,  relations  to  seas  or  other 
bodies  of  water,  density  of  population,  and  other  local  conditions  not 
determined  by  the  latitude  or  longitude  of  the  locality.  Thus  dis- 
tricts, or  even  small  precincts,  have  their  climate,  which  bears  relations 
to  the  vitality  of  the  people  and  governs  the  causes  and  courses  of 


CIRCULARS  AND   LAWS.  339 

disease.  It  is  for  this  reason  that  sanitarv  survey  and  top(^raphy 
have  attracted  the  attention  of  the  National  Grovernment,  and  may 
well  oonoern  a  State  which  presents  diversities  already  so  recognized 
by  common  observation  as  to  have  led  to  preferences  and  selections  of 
resorts  in  adaptation  to  different  kinds  and  phases  of  disease.  While 
these  general  observations  are  valuable,  it  is  only  by  the  close  and 
confirmatory  observations  of  experts  and  the  tabulation  of  closely- 
noted  facts  that  we  arrive  at  well-sustained  conclusions.  It  is  for- 
tunate for  this  State  that  its  geology  and  topography  are  so  well 
mapped  as  to  afford  an  excellent  basis  for  this  kind  of  observation. 
After  a  conference  with  Prof.  George  H.  Cook,  the  State  Greologist, 
this  Board  has  found  it  feasible  to  supply  a  sufficient  number  of 
maps  to  a  sufficient  number  of  observers  to  make  this  kind  of  obser- 
vation practicable.  It  is  proposed  in  connection  with  medical  socie- 
ties and  other  scientific  societies  or  individual  observers  in  the  State, 
to  place  this  map  in  the  hands  of  some  chosen  observer,  who,  up  to 
the  year  1890,  will  collect  from  the  township  or  city  in  which  he 
resides  such  data  as  shall  enable  him  to  estimate  the  relation  of  his 
particular  locality  to  disease.  The  areas  chosen  will  be  townships 
and  cities,  and,  of  the  larger  cities,  wards,  or  some  more  natural 
divisions,  with  a  map  of  reference  pointing  out  the  relations  of  each 
locality.  With  the  facts  from  time  to  time  furnished  by  our  rei>ort8 
and  vital  and  meteorological  data,  we  shall  hope  to  give  fixedness  of 
attention  and  uniformity  of  system  to  the  observation.  Much  will 
depend  upon  the  choice  of  an  observer  who  is  painstaking,  and  who 
has  some  skill  in  accurate  methods  of  observation. 

Such  an  observer  would  first  study  with  care  the  locality  with 
which  he  has  to  deal  in  all  its  tellurial  conditions.  He  would  inquire 
how  it  varies  as  to  degrees  and  moisture,  how  far  the  wells  and  river 
beds  indicate  its  usual  and  varying  water  level ;  how  the  relations  of 
valleys,  hills  and  bodies  of  water  affect  the  degree  of  heat  it  rtHXMves, 
and  how  prevailing  winds  indicate  its  ]ocsl\  ohan^os  or  result  fn>m  its 
adjacent  relations. 

He  would  seek  from  the  assessor  or  city  clerk  the  deaths  in  the 
district,  witli  age,  date  and  place  c)f  residence,  in  onler  to  see  whether 
for  these  years  the  relations  of  these  to  the  general  or  pn^'iso  ItNiiIity 
eonid  be  discovered,  and  note  explanatory  views.  To  some  degree, 
as  in  rheumatism  or  consumption,  he  would  svak  to  know  how  far 
locality  produced  the  malady  or  influenced  its  progress.     If  a  (lart  of 
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his  township  or  ward  had  marked  diversity  from  that  in  which  be 
lived  or  over  which  he  rode^  he  would  select  some  careful  observer  Uy 
affonl  such  information  as  appertained  to  his  valley  or  hill,  or  water 
frodt*  Often  a  few  questions  at  the  meetings  of  medical  men  would 
aid  to  give  precision,  in  place  of  the  casual  impressions  too  apt  to  be 
accepted  from  a  very  few  cases.  The  laws  of  locality  thus  become 
informatory  as  to  disease.  If,  for  instance,  every  house  in  a  township 
cM>ald  give  the  history  of  every  case  of  disease  that  has  occurred  in  it 
the  last  fifty  years,  and  one  skilled  in  etiology  and  classification  could 
handle  the  data,  he  would  c'<jme  to  know  what  significance  to  give  to 
cases  and  learn  from  them  to  unriddle  causes  far  better,  because  of 
being  a  living  witness  and  investigator,  and  so  having  sources  for 
comparing  and  correcting  observations.  Thus  not  only  the  records 
of  death,  but  of  disease  and  the  personal  experience  of  local  practi- 
tioners are  secured.  A  map  can  be  had  by  each  president  or  reporter 
of  a  county  or  city  society,  as  the  property  of  the  society,  in  order 
that  views  may  be  compared,  A  physician  who  has  lived  and  prac- 
ticed many  years  in  one  locality,  and  whose  note-books  can  remtod 
him  with  exactness  of  cases  and  circumstances,  has  really  very  mueh 
information  as  to  climatic  or  other  local  causes  which  he  can  give  and 
which  ought  not  to  die  with  him. 

Short  notes  made  at  the  end  of  each  month  as  to  local  chamcteris- 
titaj  and  diseases,  and  summed  up  at  the  end  of  each  year,  would  aid 
uiuch  in  tte  final  summary.  So  soon  as  a  full  list  of  observers  is 
secured,  a  very  brief  yearly  report  is  desired,  so  as  to  assure  a  full 
return  at  the  end  of  the  period.  For  the  small  expense  incurred  in 
correspondence,  provision  will  be  made.  As  localities  and  the  methods 
of  individual  observers  are  so  diverse,  no  precise  form  will  be  given 
unless  asked  tor.  The  design  is  rather  to  get  the  mature  judgment 
of  the  obiserver,  formed  in  his  own  way,  except  that  it  should  depend 
upon  the  careful  study  and  analysis  of  closely-noted  facts  and  be 
formed  on  expert  and  continued  investigations  and  refiections.  It 
should  be  observation  through  precise  methods  rather  than  the  pro- 
miscuous methods  of  unskilled  observers*  We  hope  by  the  time  of 
tlie  next  decennial  census  to  be  able  to  get  a  sufficient  number  of  data 
to  give  valuable  guidance.  The  effort  is  to  get,  in  connection  with 
vital  returns,  the  personal  testimony  of  some  competent  observer. 
That  experience  is  most  valuable  which,  either  by  statistical  or  other 
methods,  classifies  knowledge,  and  so  has  breadth  of  view  and  system 
of  analysis  in  arriving  at  conclusions. 
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When  the  physicians  of  any  locality  oome  to  study  accurately  the 
deaths  of  each  year,  the  diseases  of  each  year,  to  compare  vital 
statistics  with  their  own  observations,  when  they  acquire  the  habit  of 
being  observers  on  a  system  to  such  a  degree  that  their  conclusions 
are  arrived  at  not  as  hasty  generalizations  or  from  a  few  recent  cases, 
but  as  the  records  of  analyzed  experiences,  we  always  secure  the  most 
valuable  facts  as  to  public  health  and  the  prevention  of  disease. 
Carefully-collected  statistics  and  carefully-collated  experience,  are 
the  two  factors  of  information  upon  which  the  State  care  of  the  health 
of  the  population  must  rely.  We,  therefore,  ask  societies  and  indi- 
viduals to  aid  in  this  work,  and  all  the  more  because  it  is  not  less 
vital  to  the  progress  and  success  of  medical  science  and  art,  than  it 
is  to  social  and  sanitary  progress.  Any  physician  who  thus  on  a 
system  files  away  his  observations  each  three  or  six  months,  will  have 
no  difiBculty  at  the  close  of  the  year,  or  at  longer  periods,  in  furnish- 
ing valuable  data  as  to  the  diseases  of  his  locality  and  suspected 
impairments  to  the  general  health. 

By  order  of  the  Board, 

EZRA  M.  HUNT,  M.D., 

Trenton,  N.  J.,  Oct.,  1886.  Secretary. 


CIRCULAR  LVII. 

OF   THE 

State  Board  ok  Health  of  New  Jersey. 


TO  THE  PHYSICIANS  OF  THE  STATE. 

It  is  the  belief  of  this  Board  that,  to  some  degree,  a  larger  pro- 
portion of  the  people  of  the  State  are  coming  to  realize  that  the 
well-educated  physician  does  not  merely  seek  to  cure  disease,  but  is 
inquisitive  as  to  its  causes,  in  order  to  prevent  its  occurrence  or  modify 
its  severity.  He  is  thus  a  public  benefit  to  the  people  and  to  the  State, 
as  well  as  of  service  to  individuals  in  times  of  sickness  or  injury. 

It  has  not  escaped  the  attention  of  any  practitioner  of  ten  years' 
experience  and  observation  in  the  State,  that  typhoid  fever  and  diph- 


lALTH, 

theria,  by  their  frequency  and  fatality,  have  aingled  themselves  out  bb 
calling  for  some  special  study. 

In  the  five  ye^r^  ending  Jane  30thj  1883,  there  had  been  2,818 
deaths  from  typhoid  fever  reported,  and  5,719  from  diphtheria.  From 
the  latter,  this  is  more  than  from  small-pox,  scarlet  fever  and  measles 
combined.  In  the  year  ending  June  30th,  1884,  there  were  640  deatha 
from  typhoid  fever,  and  1,027  from  dipii  theria,  or  more  that  year  than 
from  small-pox,  scarlet  fever,  measles  and  whooping-congh  combined. 
In  the  year  ending  June  30th,  1885,  there  were  642  from  typhoid 
fever  and  1,496  from  diphtheria,  or  more  again  than  from  all  other 
commnnicable  diseases  combined. 

Taking  the  aggregate  for  the  seven  years,  we  thus  find  that  the  two 
diseases,  and  especially  diphtheria,  have  a  prominence  of  fatality  which 
stands  for  a  very  large  aggregate  of  aefcnal  casea.  It  is  also  conceded 
that  both  of  them  come  before  us  for  very  careful  study,  when  we 
consider  the  means  of  preventing  communicable  diseases*  One  who 
has  reason  to  meet  with  various  physicians  in  these  local  outbreaks^ 
comes  to  find  among  them  more  difference  in  their  success  in  prevent- 
ing than  in  treating  these  diseases,  A  few  feel  their  duties  to  be  to 
the  patient,  and  give  little  heed  to  other  persons  or  to  surroundings. 
Other*?  are  fnlly  aware  of  some  of  the  fact^  as  to  the  modes  of  spread 
of  these  diseases ;  but  give  verbal  directions,  which  they  do  not  see 
carried  out  with  precision.  The  successful  preventers  and  life-savers 
are  those  who  combine  comprehcDsion  and  execution,  and  who  see  to 
it  that  the  most  thorough  and  exact  details  of  isolation,  dryness,  ven- 
tilation, cleansing  and  disinfection  are  secured.  There  are  physicians 
who  rarely  lose  any  but  the  first  cases  in  any  family.  If  only  the 
majority  could  be  brought  up  to  the  habits  and  methods  of  the  few, 
many  hundreds  of  lives  would  be  saved  to  families  and  to  the  State. 

But  this  circular  has  other  purposes  than  that  of  mere  suggestion, 
persuasion  or  the  outlining  of  methods  clearly  indicated  in  Circular 
XLIV,  If  district  meilical  societies  or  individual  physicians  would 
from  year  to  year  furnish  exact  clinical  notes  to  this  Board  as  to  the 
facts  ascertained,  or  as  to  failure,  after  close  inquiry,  to  obtain  facts  a& 
to  mode  of  rise,  progress,  propagation  and  spread,  or  as  to  the  results 
of  separation,  of  antet-edent  treatment,  of  sanitary  methods,  etc.,  we 
would  be  enabled  to  classify  the  facts  and  make  deductions  therefrom 
as  no  single  practitioner  can  in  the  field  of  his  own  practice*  Postage, 
at  least,  would  be  remitted,  and  due  credit  given  for  the  information. 
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If  physiciaiis  of  the  State,  who  are  competent  and  candid  observerB 
and  aocurate  in  their  memory  and  record  of  clinical  observations  and 
experience,  will  unite  in  the  effort  at  collective  investigation,  we  believe 
these  diseases  will  be  reduced  in  frequency  as  well  as  decreased  in 
fatality. 

We  therefore  send  out  this  circular  with  the  hope  and  belief  that 
some  persons  can  be  found  in  each  city,  and  county  who  will  be  will- 
ing to  aid  in  an  inquiry  which  involves  the  interests  of  more  families 
and  the  lives  of  more  persons  than  any  other  inquiry  as  to  communi- 
cable diseases. 

We  send  herewith  a  schedule  of  suggestive  questions,  marked  by 
numbers  or  letters,  answers  to  which  can  be  given  under  the  numbera 
or  letters,  without  repetition  of  the  questions.  Where  there  has  been 
a  recent  epidemic,  we  desire  that,  about  at  its  close,  an  account  of  it 
should  be  transmitted,  and  that  at  least  by  the  first  of  November  of 
each  year  a  summarized  statement  should  reach  us. 

TYPHOID    FEVER. 

1.  Cases,  sex,  age,  date. 

2.  Proof  that  it  is  typhoid  fever. 

3.  Length  of  case  and  termination. 

4.  Statement  of  probable  origin. 

5.  If  its  cause  cannot  be  traced  after  much  effort  has  been  made, 
so  state. 

6.  Reasons  you  have  to  think  it  to  have  sprung  from  an  antecedent 
case,  with  detail  of  enough  cases  to  illustrate  your  ground  of  belief. 

7.  Reasons  you  have  to  think  that  it,fOr  any  other  cases,  have 
developed  de  novo  in  the  locality  or  person. 

8.  Your  opinion  as  to  whether  there  are  other  low  forms  of  fever 
which  depend  on  ordinary  contamination  of  air  or  water,  which 
resemble  typhoid  fever  but  are  not  the  same. 

9.  Illustration  of  any  case  which  you  believe,  in  the  start,  not  to 
have  been  typhoid  fever,  but  which  became  so. 
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10.  Statemeot  as  to  the  disposition  you  know  to  have  beeo  made  of 
discharges  and  of  soiled  garments. 

11.  Was  there  neglect  as  to  this  before  the  case  came  uoder  obeer- 
vatiooy  or  before  it  was  recognized  as  typhoid  fever  ? 

12.  How  many  cases  of  it  have  you  attended,  in  persons  over  sixty 
years  of  age  ? 

13.  Have  you  known  second  attacks  ? 

14»  What  do  you  think  to  be  the  incubating  period?  Grounds  for 
your  opinion. 

15.  What  is  your  plan  of  isolation^  disinfection  and  ablution  of  the 

patient? 

16.  Do  you  resort  to  any  prophylactic  medication  in  families  where 
there  are  cases? 

17.  If  you  have  awurate  notes  of  cases,  state  the  number  of  cases 
you  have  seen  since  July  1st,  1878,  and  what  proportion  bave  recov- 
ered* 

DIPHTHERIA. 

(a.)  Cases,  sex,  age,  date. 

(i.)  Proof  that  it  is  diphtheria. 

(c.)  Your  views  as  to  its  relation  to  membranous  croup,  as  derived 
from  eases  seen  or  treated  by  you. 

(d.)  Cau  you  trace  it  to  a  previous  case  ? 

(e.)  If  not,  give  your  view  of  the  cauB^,  with  reasons  for  youi 

views. 

(/,)  Are  you  able  to  associate  it  with  confined  dampness,  or  with 
those  atmospheric  conditions  in  which  algce  or  fungi,  or  other  like 
forms  of  vegetable  growth  abound  ? 

(g.)  Have  you  known  it  to  follow  the  exposure  of  cesspool  material, 
or  other  forms  of  filth,  in  "close  weather,'*  either  to  natural  or  artificial 
heat? 
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(A.)  Give  your  opinion^  witn  illustrative  cases,  as  to  whether  any 
of  the  oommon  forms  of  sore  throat,  or  follicular  tonsilitis,  ever 
<l^nerate  into  diphtheria,  or  impart  it  to  susceptible  persons. 

(t.)  How  often  have  you  personally  attended  the  same  person 
with  it? 

{j,)  Is  it  milder  in  second  attacks  ? 

(k.)  When  a  person  is  attacked,  what  is  your  plan  of  isolation  and 
disinfection  ? 

(/.)  What  do  you  think  to  be  its  incubating  period,  and  what  are 
the  grounds  of  your  opinion  ? 

(ill.)  Do  you  resort  to  any  prophylactic  medication  to  prevent  others 
from  contracting  or  developing  it  ? 

t 
(n.)  Have  you  had  good  results  in  attempts  to  limit  it  in  schools  or 

in  families  of  children  ?     And  if  so,  state  your  methods. 

(o.)  If  you  have  accurate  notes  of  cases,  state  the  number  of  cases 
jou  have  seen  since  July  1st,  1878,  and  what  proportion  have  recov- 
ered. 

(p.)  From  this  time  onward,  will  you,  both  as  to  it  and  typhoid 
fever,  keep  an  accurate  record  and  so  communicate  with  us  as  to  aid  in 
future  inquiry? 

(q.)  Can  you  not,  in  your  local  society,  ap{)oiut  a  special  reporter 
who,  in  addition  to  the  individual  accounts  of  epidemics,  will  collect 
facts  as  to  sparse  or  occasional  cases  reported  by  physicians  ? 

For  copies,  address  E.  M.  Hunt,  M.D.,  Trenton,  N.  J. 
[1886.] 
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LAWS  OF  1886,  RELATING  TO  PUBLIC  HEALTH. 


.  Chapter  XXVIIL — Supplement  to  an  act  entitled  "An  act  to  pro- 
vide for  drainage,  where  the  same  is  necessary  to  the  public  health/' 
approved    March   twenty-fourth,  one  thousand   eight  hundred   and 

eighty-one* 

Chapter  LVI* — An  act  to  authorize  the  construction  of  drains  and 
sewera  upon  and  across  private  property  upon  suitable  compensatioQ 
to  the  owner  or  owners  thereof  in  incorporated  towns  in  this  State. 

Chapter  LXX. — Supplement  to  an  act  entitled  "An  act  to  provide 

for  drainage  and  sew*erage  in  densely-populated  townships  in  which 
there  is  a  public  water-supply/*  approved  March  fourth,  one  thousand 
eight  hundred  and  eighty-four- 

Chapter  LXXXIIL^ — A  further  supplement  to  an  act  entitled  "Aa 
act  to  limit  the  age  and  employment  hours  of  children,  minors  and 
women,  and  to  appoint  an  in8i>ector  for  the  enforcement  of  the  same^ 
approved  March  fifth,  one  thousand  eight  hundred  and  eighty-three. 

Chapter  LXXXIV, — ^An  act  to  prevent  deception  in  the  sale  of 
oleomargarine,  butteriue  or  any  imitation  of  dairy  products,  and  to 
preserve  the  public  health. 

Chapter  LXXXIX, — A  supplement  to  an  act  entitled  **An  act  to 

authorize  cities  to  construct  sewers  and  drains^  and  provide  for  the 
payment  thereof,"  approved  March  eighth,  one  thousand  eight  hundred 
and  eighty-two. 

Chapter  CXI, — A  supplement  to  an  act  entitled  "An  act  to  authorize 
the  incorporation  of  rural  cemetery  associations  and  to  regulate  ceme- 
teries" [Revision],  approved  April  ninth,  one  thousand  eight  hun- 
dred and  seventy-five. 

Chapter  CXLVIII*^ — An  act  to  authorize  cities  of  this  state  to 
purchase,  construct  and  maintain  a  public  bath. 


I 

I 
I 
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Chapter  CLXXIX. — An  act  oonoerning  cities*  authorizing  the 
bailding  of  sewers. 

Chapter  CLXXXII. — An  act  providing  for  sewerage  in  and  from 
certain  towns  in  this  State. 

Chapter  CLXLVII. — An  act  to  revise^  consolidate  and  amend 
oertain  acts  concerning  boards  of  health  in  this  State. 

Chapter  CCIII. — A  supplement  to  an  act  entitled  ''An  act  relating 
to  the  improvement  of  streets  and  the  construction  of  sewers  in  cities 
of  this  state/'  passed  March  twenty-seventh,  one  thousand  eight 
hundred  and  eighty-two. 

Chapter  CCXXV. — An  act  concerning  contagious  and  infectious 
diseases  among  animals  and  to  repeal  certain  acts  relating  thereto. 

Chapter  CCXXVII. — ^An  act  relating  to  sewers  in  townships. 

Chapter  CCXXXI. — A  further  supplement  to  "An  act  to  enable 
cities  to  supply  the  inhabitants  thereof  with  pure  and  wholesome 
water/'  approved  April  twenty-first,  one  thousand  eight  hundred  and 
seventy-six. 

Chapter  CCXXXVI. — Supplement  to  an  act  entitled  "An  act  to 
provide  for  the  drainage  of  lands/'  approved  March  eighth,  one  thou- 
sand eight  hundred  and  seventy-one. 

Chapter  CCLXXII. — A  supplement  to  an  act  entitled  "An  act  to 
authorize  cities  to  construct  sewers  and  drains,  and  to  provide  for  the 
payment  of  the  cost  thereof,"  approved  March  eighth,  one  thousand 
eight  hundred  and  eighty-two. 


MEDICAL  REGISTRY. 


In  aocordanoe  with  an  act  approved  March  12th;  1881,  and  the- 
supplement  thereto  approved  March  22d;  1883^  it  is  made  the  duty  of 
every  person  practicing  medicine  and  surgery  in  this  State  to  record 
a  diploma,  with  date  and  place  of  graduation,  or  in  case  of  twenty 
years'  practice  in  any  one  locality,  a  certificate  thereof  in  the  office  of 
the  County  Clerk  of  the  county  in  which  the  practitioner  settled. ' 

This  law  means  that  only  medical  diplomas  and  such  certificates  as 
those  above  named  shall  be  filed.  It  does  not  mean  to  give  permis- 
sion to  file  any  and  every  writing  and  call  it  a  diploma.  Only  a 
diploma  that  shows  it  is  from  a  chartered  medical  coll^  is  to  be- 
reoorded,  and  only  the  certificates  of  those  who  have  practiced  in  this- 
State  twenty  years  without  a  diploma  are  to  be  filed. 

The  law  is  of  some  value  as  showing  what  authentication  has  been 
given  to  the  person  to  begin  the  practice  of  so  responsible  and  intricate 
an  art  as  that  of  medicine  and  surgery.  No  one  can  review  the  lists  of  the 
past  five  years,  without  the  strong  impression  that  there  has  not  been 
an  increase  in  the  proportionate  numt)er  of  well-educated  practitioners 
in  this  State.  While  there  is  no  need  of  any  sect  discrimination,  in 
so  far  as  legal  status  is  concerned,  there  is  need  that  illiteracy  and 
incompetency  be  regarded  as  a  menace  to  the  public  health.  Thi» 
subject  so  impressed  the  legislative  authorities  in  Illinois  that  about 
1880  there  was  passed  a  "  Medical  Practice  Act."  Its  chief  feature 
was  to  require  an  examination  of  those  seeking  to  practice  in  the 
State  by  a  medical  Board,  which  did  not  seek  to  exclude  those  of  any 
school  who  had  been  duly  educated,  but  did  seek  by  a  fair  examina- 
tion to  exclude  all  those  who  had  not  a  requisite  preparation.  The 
result  was  that  of  about  7,0()0  practitioners  2,000  were  found  to  have 
had  no  adequate  preparation.  The  I^egislature  and  the  courts  have 
fully  sustained  the  law  as  in  the  interests  of  the  public  health  and 
the  common  welfare  of  the  people.  The  recent  Governor  says  of  it : 
*'  It  was  a  law  to  protect  the  lives,  the  health,  the  morals  and   the 
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property  of  the  j^eople  of  the  state/'     While  thia  Board  lias  not 

re^rded  it  as  its  special  faoction  to  seek  special  legislation  on  this 
subjectj  it  is  a  serious  fjoestion  whether  much  harm  is  not  l^eing  done 
to  the  citizens  of  the  State  by  the  gfeat  laxity  of  our  laws  as  to  medical 
prartice.  The  lawyers  of  the  State  examine  a  lawyer  settliDg  in  this 
State  before  he  is  admitted  to  practice  in  the  courts.  It  seems  that 
health  is  as  important  as  property,  and  that  there  is  at  least  ecjual 
reason  why  a  license  to  practice  medicine  should  emanate  from  those 
who  by  their  acquireii  learning  and  reputation  for  skill,  among  us, 
are  recognised  as  judges  of  real  fitness. 

ATLANnO  OOUNTY, 


HA  MB  OF  PHTaiClAV, 


P.  0.  ADDBESS. 


Billing,  Theodore  G......    Hmmmontoo 

Bail^,  Alfred  William jAtlftntic  City..,.., 

DaviddOD,  Chiu.  C. .Atlantic  City..,»*. 

Harrifl  George  M ..*.  J  Atlantic  Cit^-.*.., 

Hyde,  Eraatua  C..,. iMaya  Landing,... 

Sayder,  Leon  A.. .........  J  Atlantic  Citj,..,., 

Miller,  Mary. j  Atlantic  City 


DATE  OP 
DIPLOMA. 


Mar. 
Mar 
Mar. 


31. '86 
31. '86 
13,  '80 


Apr. 
Mar. 
Apr. 


2/84 

12,75 

4/7S 


iNSTiTUfioir  eoirpsa&iHo 

DIPLOMA  AND  LOCALTrT.- 


Hahoeman  College,  Phila. 
Hahnemaii  College,  Phila. 
Jefferson  Med.  CoL,  Phila. 
Eclectic  Med.  CoL  of  N.  Y, 
HahnetHan  College.  Phila. 
HahDecoaQ  College.  Phila. 
CuBtodee  Medical  Academic. 


BESBG-EN   OOtJNTY, 


Van  Wagenea.  Daniel  B.lCloaier  ..».....,■...  ]Feb.  — ,  '85[BeIlevne  Med.  OoL,  H.  Y, 


BURLINGTON  OOUNTY. 


Matt«<30,  Alfreds 

Garrabrant,  Clarence...... 

La  Forge,  C , 

WilUamaoQ,  Mathew  S... 
Waterman ,  Fraocia  C,..., 
Hainea.  A.  €. 


Houeo.  G.  Wesley Golambni 

Simpaon,  M.  S 

RialBtoa,  George 

Miller.  Elijah 


MoorefltowD..., 

New  Gretna 

JacobatowQ  .... 
Beach  Haven* 

Florence 

Colamboi.. 


Bordeotown , 


Tnekerlon . 


Mar.  25/86 
Mar,  25.  '86 
Mar.  25,  '72 
Apr.    2/85! 


Apr. 
Apr, 
May 


2.'f^3 
2, '86 
1,'86 


Col.  of  Phy.  and  Surg,  of  Md. 

Hahnemaa  Med.  CoL,  Phila. 
Je^ereon  College. 
University  of  Pfenneylvania, 
University  of  Penofylvania. 
JeS'erson  Medical  College. 
JetfersoQ  Medical  College. 
UpiverBity  of  Pennsylvania. 


OAMDBN  COUNTY. 


Woodward,  George  D 

Davie,  Nehemiah  . 

BeowelU  Howard  Q 

Greenwalt,  J.  C 

Sherk,  Harrv  H 

Swain,  Uriah  J 


Camden . 


Camden  , 


Apr.  2, '84 
Apr.  2.*86 
Apr  2. '86 
May  1/84 
Apr.  29,  — 
Dec.  24.  '86 


Hah[iijiiifl.n  Medical  College. 
J^ffersoD  Medical  College. 
JaierfiOQ  Medical  College. 
Univer»itv  of  Penneylvania. 
Jefferson  ^ledical  College. 
Albany  Medical  College. 
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VAMB  OF  PHT8ICIAV. 


Davis.  Robert  H 

S«vereen,  A.  W 

LeftgioB,  John  J 

Palmer,  Williams.. 

BeDBchard,  Q.  A 

Tbiel.  Thomas 

Kildnffe.  Robert... 
Lieavitt,  John  F.... 

Gallagher.  W.  E 

Campbell,  Walter.. 


p.  0.  ADDRB88. 


Waterford  . 


Camden  . 


DATE  OF 
DIPLOMA. 


June  24. '79 
Apr.  20.  '70 


Apr.— .'85 
Apr.  23, '86 
Apr.  16, '86 
July  9. '86 
Feb.  29,*84 
Mar.  18,  '86 


IV8TITUTI0H  OOHFEBBIHO 
DIPLOMA  AND  LOOALITT. 


Philadelphia  University. 
Col.  of  Phy.  and  Sutb..  Ont. 
Michigan  Col.  of  Meoidne. 
Electropath. 

Hahneman  Med.  Col.,  Phila. 
Hahneman  Med.  Col.,  Phila. 
Jefiferson  Med.  6ol..  Phila. 
University  New  York  City. 
Detroit  Medical  College. 
Pennsylvania  Medical  Col. 


OAPB  MAY  COUNTY. 


Hewson.  Addinell.  Jr iCape  May  City i Mar.  13, '79i  Jefferson  College.  Phila. 

St.  John.  Joeephns  AllenlHolly  Beach I  Mar.  13. '78 'Chicago  Medical  College.  111. 


OUMBBRLAND  CK>UNTY. 


Bnrge.  John 

Bewley,  Richard 

Elmer,  Matthew  K.... 

Frasier  Joseph  A 

Fullman,  Jonn  J 

Glanden,  Walter  P 

Hosted,  Francis  B 

Robinson.  William  L.. 

Siggins,  John  J 

Sweany  Leverette   ... 


Port  Norris 

Bridgeton 

Rosenhayn 

Bridgeton 

Newport 

Deerfield 

SoathVineland.... 

Millville 

Bridgeton , 


/41 

Mar.  31, '86 
May  1.'85 
June  1,'86 
Feb.    8. '68 


Apr. 
Apr. 
Mar. 
Mar. 


2. '86 
2, '86 
7, '49 
2, '86 


Mar.   3. '81 


Botanic  Med.  Col.  of  Ohio. 
Hahneman  College,  Phila. 
University  of  Pennsylvania. 
Eclectic  College.  Cincinnati. 
Eclectic  Med.  Col .  Penna. 
Jefferson  Med.  College.  Phila. 
Jefferson  Med.  College.  Phila. 
Med.  Col.  of  Pennsylvania. 
Mich.  Col.  of  Med..  Detroit. 
Medical  College  of  Indiana. 


ESSEX  OOX7NTY. 


Newark.. 


Newark  . 


Brockway.  Millard <  Newark 

Beoiss.  E.  D 

Bachmann,  Charles.. 
Bachanan.  Rebecca  R.  R. 

Brftun.  Rudolph 

Chace.  Eloise  I 

Edwards,  David  J 

Fuller,  Frances  Van  C... 

Greene.  Alonzo  J 

Greene.  F^  E 

Hef>«e.  Frederick  J 

KaiHer,  Fanny  Isenbarg.. 

Meyers,  Geo.  H 

Nadler.  Frederick  Chan... 
Odell.  Francis  Marion.... 

Philhower.  George  B 

Pearson.  John  Clifion 

Penrod,  Hiram 


Newark  . 


Mar. 
Apr. 
Mar. 
May 
May 
Apr. 
Mar. 
May 
May 
Jan. 
Feb. 
June 
May 
Mar. 
Mar. 
Mar. 
July 
July 


'81 
•86 
•86 
•77 
•83 
•86 
•82 
•84 
•67 
•75 


Medical  College,  New  York. 
Horn.  Med.  Collego.  N.  Y. 
Eclectic  College.  New  York. 
College  of  Cincinnati.  Ohio 
Col.  of  Phy.  and  Surg..  N.  Y. 
Medical  College,  New  York. 
University  Med  Col.,  N.  Y. 
Female  College,  New  York. 
Eclec.  Med.  Ids.,  Cincinnati. 
Eclec.  Med.  Ins ,  Cincinnati. 


8.  •79  Ohio  Medical  College. 
30. '86  College  of  Midwifery.  N.  Y. 
13,  '86!Col  of  Phy.  and  Surg  ,  N.  Y. 

8,^86Univerpity  of  City  of  N.  Y. 
10.  •77'^  .     -  - 

5,  •86 

3,  •82 
11.^72 


Col.  of  Phy.  and  Surg..  N.  Y 
University  of  New  York. 


Washington  Med.  Col..  Bait. 
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HAVE  OF  PHTeiCIAH. 


Robertaon  Saioael  £ 

RftQdolph,  John..... 

EheiD.  Meyer  L 

Ru«e«ll,  Reva. ......„, 

Rica,  Marian  Loiiue.,„.«. 
Sehmiiji.  Wilbelmioa  M.. 
S«?er»nce  Gi|^lei  Earl.. 

Seanug  Harry  W 

8poitiBW(MMie,  Sarah  C,,.. 

Scovel.  Ajhley..., 

digginB,  John  J. 

Van  Gieean,  Wm,  H 

Ward,  Aaron  C *, 


F.  0.  ADDBE88, 


PATE  or 

DIPLOIC  A. 


, iMar. 

Newark ,.,,  Feb, 

iMar. 

May 
Jnoe 

Newark -jFeb. 

Newark Mar. 

iMar 

iApr, 


I  Mar. 
iMar. 
Mftr. 
I  May 


29. 'fe 

3.  '80 

22/79 

24/74 

16/86 

12/68 

9/85 

20/86 

4/85 

2/85 

15,  '86 

18/86 


iiwTrTtmoH  cosrEmmiiro 

DIPLOMA  AST}  LoaALlTT. 


Bellevue  HoapiUl  Med.  CaL 
Col.  of  Pby.  and  Surg..  Bait. 
Albany  Med.  College,  N.  Y 
American  Eclectic  College. 
UniverBity  of  Michigan. 
College  of  Midwifery.  N  Y. 
New  York  Medical  College. 
Bellevne  HoepitaJ  Med,  CoL 
New  York  Female  CoUeee, 
South  CaroliDa  Med.  College. 
Michigan  College  of  Med. 
CoL  of  Phy.  and  Surg.,  B»Jt> 
Col,  of  Fby.  aod  Sarg..  N.  Y. 


i 


G-LOUOBSTER  COUNTY. 


Hareon,  Jacob  M... 

Jndfton,  A.  R *..., 

Miller.  Elijah 

Ponod.  Wm.  H , 

Btont.  Harry  A,,...., 

Talmar,  John  J 

Wikon,  Howard  A.. 


WiUiamBtown . 


Clarksbofo  , 
Patiliboro .., 
Wenonah  .., 


Woodbury . 


Mar.  31 /SI 
Apr.    2/85 


Mar.  31.  — 
Apr.    2/86 


^— /e4 


Hahneman  Med.  CoL,  Phtlav 
Jefferion  Med.  CoL,  Phila. 
UDiverBity  of  Philadelphia. 
Eahnetuan  Med.  CoL.  Phila^ 
JeHerBon  Med.  CoL,  Phtla. 
Eclectic  Mod.  CoL.  Phila. 
Jf^fferBon  Medical  College. 


HUDSON  OOUNTY, 


Boico.  Otto 

AjarB,  Sherman  Edwin.. 
\^a  Horo,  A.  FellowB,» 
Nevin,  John  JoBeph.,.,.,, 

GriBwold,  William 

McMillan,  John  Walee... 
Tbeel,  Gnfltavus  F... 

Szymanski,  Felix 


Stegmair.  Jnlins  A......... 

HolliBter,  Samiael  A 

Carpeoter,  Andrew  J...„. 

Willis.  Mary  A 

Yelvinglon,  Charles  H... 

Hayonga,  Qeorge  A.. 

Keiley/ Bride  Gertrnde... 

Bnnn,  Jjucilla  L,> »  ... 

Luce,  Edward  P, 

Zettell,  Charlea  Alfred.... 
Villavelt.  Cbarlea  J.,...,.. 

Kuaze,  Richard  E.. 

Cadlipp,  Edward  Arthur 
Me  11  en,  ^am.  Fairbanki,. 

Pntoftin,  Charlee  E 

WilBon,  W.  Htockton 

Halvei,  Frederick 

Warwick,  HillSloane 

Qoode,  Ivemuel  George.... 

Heele,  George  Edwin 

Dwyer,  Timolby „,.. 


Hobokea . 


Jersey  City. 


Applicat'Q  refnaed 


Mar 


Apr. 
Apr. 
Feb, 


— /67 
3/84 
-/84 
-.'86 
15.;86 
15.  '86 
18.  '86 


Oct.  — . 


Mar. 
Mar. 
Apr. 
Apr. 
Mar. 
Mar, 
Mar. 
Mar. 

Apr. 
June 
Mar. 

Mar. 
Mar. 
Apr. 
Mar. 
Mar. 
Oct. 
July 
Mar. 


8/'86 

24.  *86 
8,^86 
8/86 
e,*86 
3/86 

-^.'84 
— ,  ^65 
-,;62 
26,*81 

25.  '69 
U.'68 

— /lee 

6/84 
16.  "86 

1.61 
— /70 
—.'86 
15, '86 
™/86 


Rneh  Med.  CoL.  Chicago,  111. 
Eclectic  Med.  CoL,  N.  Y. 
UniverBity  PeanBylvania. 
University  City  of  N.  Y. 
Hom.  Med.  Col.  N.  Y. 
Hom.  Med.  Col .  N,  Y. 
Beachol  inet.  of  Medicine. 
J  Paoormitanae  Hom.  Med. 
\     A  ,  Braxil,  Rio  de  Janeiro 
Univeraity  City  of  N   Y. 
Hom.  Col.  Cleveland.  O. 
Eclectic  Med.  Col ,  N.  Y. 
Eclectic  Med.  CoL,  N,  Y. 
Eclectic  Med.  CoL.  N.  Y. 
Uoivereity  City  of  N.  Y. 
N^w  York  CoL  of  Medicine,. 
Electropaihic  loBt.,  Phila. 
Obio  College  of  Medicine. 
Uoiv.  Ludovico,  Max*n,  Bav. 
Ecleclic  Med.  CoL^Penna. 
Eclectic  Med.  Col ,  N,  Y. 
UniverBity  City  of  N.  Y, 
UniverBity  City  of  N.  Y. 
Horn.  Med  Col,  N.Y.  City. 
JeiFerBon  Med.  Col .  Phila. 
Bellevne  Hoop.  Med.  CoL 
CoL  PhyB.  andSnrg.  N.  Y. 
Uoivf^riily  City  of  N,  Y. 
CoL  Phyi.  and  Sntf^.,  N.  Y. 
Acad.  Julio,  Mazimill'D,  Bav. 
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HUNTERDON  COUNTY. 


SAMB  OF  PH78I0IAV. 


Bavii,  David 

Farrow,  Edwin  F 

McQill.  Peter 

Oley.8.  Willard  .. 
Stlvara,  Joiieph  W 


p.  0.  ADDBES8. 


Whitehouae .. 
Pottereville... 
Lambertville 
Lambertville 
RinRoee 


DATE  OF 
DIPLOMA. 


Mar.l5.*86 
May— ,'86 
Mar.  14. '79 
Apr.  16.  '86 
Mar.  — .  '74 


I5BTITUTI0H  OOBFEEBIVO 
DIPLOMA  AHD  LOCALITY. 


Col.  of  Phye.  and  Sorg.,  Md. 
Col.  of  Phye.  and  Sorg.,  N.Y. 
University  of  Penn..  Pbila. 
Horn.  Med.  Col.  of  N.  Y. 
Jefferson  College.  Phila..  Pa. 


MERGER  COUNTY. 


Barronghs.  Charles  R.. 

S«vemB.  Albert  W 

Witte,  Eagene  B 

Qreen),  J.  Alonso 

Bomain,  Lyon 

Bailey.  Alfred  Wm..  .. 

Goetin.  Henry  B 

Beatty.  Henry  M 


Oooper,  James  R 

Macdonald.  Walter  Q. 

Johnston.  Frank 

Bogers,  William  T 

Johnson,  Edward  W... 
Preston.  Margaret  H... 


Chamberiibnrg.. 


Cbambersbarg . 
Trenton 


Trenton.. 
Millham 


Chambersbnrg. 
Trenton 


Jane  8. '86 
Apr.  20, '70 
Apr  16.  '86 
May  27.  '67 
Apr.  26,'6& 
Mar.  31, '86 
Mar.  16.  '82 
Apr.  2, '85 
Mar.  31. '88 
Apr.  15, '85 
May  10/82 
Mar.  I.'ft3 
Apr.  3. '86 
May  1.'86 
Mar.  13. '84 


Long  Island  Med.  Col.,  N.T. 
Col.  of  Phys.  and  Sarg  ,  Ont. 
Hom.  Med.  Col.,  N.  E. 
Eclectic  Med.  Inst  of  Cin.,  O. 
Paris  Med.  and  Surg  Faculty 
Habneman  Col ,  Pbila. 
Univeniity  of  Penn  ,  Phila. 
University  of  Penn..  Pbila. 
Habneman,  Philadelphia. 
Jefferson  College.  Phila. 
Univ.  Col.  of  Victoria,  Can. 
Col  of  Phys.  and  Sarg..  M(f. 
Habneman  Med.  Col.,  Phila. 
University  of  Pennsylvania. 
Penn.  Med.  Col.  for  Females. 


MIDDLESEX  COUNTY. 


Davis,  David 

Greene,  J.  Alonso 

Hanson.  Frederick  A.  T. 

Halts,  E.  Arthar , 

Prentis,  Bobert ... 

Rome.  R.  B 

Riva,  Ferdinand  E 

Siggins,  John  J 

William,  Samael  S 

Toand,  Edwin  B 


Milltown. 


New  Brnnswick... 


Bound  Brook 

New  Brnnswick. 


Mar.  16.  '86, Col.  of  Pbys  and  Surg..  N.Y. 
May  27.  •67lEclectic  Med.  Inst,  of  Cin  ,  O. 
June   6. '81 1  Copenhagen  Royal  Univ. 
Mar.  31. 'bS!  Habneman  Med.  Col.,  Pbila. 
Mar.    2.'70lCol.  Phys.  and  Sarg..  N.  Y. 
Mar.    I.'b6| University  of  Pennsylvania. 
Mar.    1, '86; University  of  Pennsylvania. 
Mar.   2,  '86;  Michigan  Medical  College. 
May  29.  '83! Univ.  of  the  City  of  N.  Y. 

I  (  AflSdavit  filed  in  parsuance- 

I  (      of  f>tatnte. 


MONMOUTH  COUNTY. 


Appleman,  Parmenas 

Allan.  Arthar  Q 

Arnold.  Qlover  Crane 

Barton,  Irwin  G 

Bailey.  Alfred  Wm 

Bradner.  W.  K 

Cartis,  Thomas  A 

Fuller,  F.C 

Glasar,  Joseph 

Hunt.  Ida  B 

Henry.  Frederick  P 

Kynett,  Harry  Havelock 


I  Mar. 
Mar. 
Mar. 
Feb. 
Mar. 
Oct. 
May 
Mar. 
Feb. 
Apr. 
Feb 
May 


14, '82 
16.  '78 

1.'73 
26,  'J36 
31. '86 

1.'76 
13, '86 
-,'82 
29.  '64 

1.'80 
26, '^8 

1.'86 


Col.  Med.  and  Surg.,  Pbila. 
University  of  Pennsylvania, 
B»)llevue  Hoep.  Med.  Col. 
Col  ef  Denti.stry.  Phila.,  Pa. 
Habneman  Col.,  Phila..  Pa. 
Bnllevue  College.  N.  Y. 
(^olumbia  College. 
Columbia  College. 
University  of  Jazcellonica 
Female  Med.  Academy.  N.Y.. 
Columbia  College.  N.Y. 
University  of  Pennsylvania^ 
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MONMOUTH  OOUNTSr— OontinuecL 


ITAME   OF    PHYBIClAJf, 


Kennedy,  Wm.  C.,,. 

L€wi«,  Louis 

Lloyd,  Hamodl 

Lloyd,  Edward  Morm.. 

Mortimer,  Fftirfield 

Reed.  E.  B..., 

Teechner,  Jacob 

TantQtn,  Peroy  L.> 


?,  O.  ABDBEBS, 


DATB  or 
DIPLOMA. 


Mar.  4/80 
July  31/62 
Sept.  28/85 
Apr.    2/86 

MirV*9/84 
Nov.  9/80 
Apr.   2/86 


IFSTITUTIOH   COHFBRRlirO 
DIPLOMA   AKD    LOCAUTT. 


Mifisoart  Medical  Col  lege. 
Royal  Col.  Sarg.,  Englaod. 
Col,  Pbys.  and  Sarg.,  N.  Y. 
JeGferaon  College.  Phil&. 
Eclectic  College.  N.  Y, 
JefferBOQ  College,  Phila. 
Col.  Med  and  Surg ,  N.  Y. 
Jefferaon  Co11«r«,  Fhil^ 


Cftte,  H.  J.  M 

Brnyere,  John ,.... 

NeifsoD,  Thomaa  R 

Clayton,  Joahua. 

LaPorge,  0 

WilliamBon,  M,  S 

HalU  A.  Douglaai 

Brown.  D.  H 


Lakewood,.  „..,*<. 

Ne^fEgvpt 

Point  Pleasant.. 
Point  PleasaDt.. 
Earnegat  City... 
Beach  Hayeu... 
Bayhead ......... 

Bayhead ... 


I 


MORRIS  OOTJNTY. 

Brown,  D.  N 

Feb,  22,  *81|  Eclectic  Med.  Col.,  N.  Y. 

Frazer  Samuel  H.. 

Mar.   7/791  Eclectic  Med,  Col ,  N  Y 

Mabon.  William.,. 

Ang.   1/SllBellevue  Hoap.  CoL,  N.  Y. 

OCEAN  COUNTY, 

June  13,  *49  Vermont  MedicftI  College. 
Mar.28/M  Jefferson  College,  Phila. 
Mar.  15,  *80  University  PenDaylvama. 
Apr.    2,  '86  JefferaoD  Colles^e,  Phila. 
Mar.  26/86,  College  of  Medicine.  B&U. 
Mar.  11/72  Bamm©r80Q*8  C.  of  M..  PhiU. 
Mar.  10, '64  Jefifenon  College,  Phila. 
Col,  of  Ffaya.  apd  Surg.,  Col- 


PASSAIO  OOUNTY. 


Brockway,  Millard  F 

Craig,  James  T .... 

De  BaiiD,  Edwin 

Doty,  Edward  W...... 

Greene,  J,  Alonco  ,.,. 
Heckman,  William... 
Moran,  Peter  F.....„, 

Merer?,  Geor|5e  H...» 

MoNair»  David... 

Merrill,  John  R.*,.„. 

Siggine,  John  J 

Sovereeo,  Albert  W.. 


Patereon.. 
Paterson . 
PaMaic... 
Pateraon.. 
Paterson.. 
Paterson.. 
Pater»on. , 
PatersoQ.. 
Patervon.. 
Pateraon . 
Paterson.. 
Patertcm.. 


Mar.  6,^81 
Mar.  16.  ^86 
Apr.  16,  *85 
June  2,*86 
May  27.  '67 
June  17, '67 
Mar,  14/83 
May  13,  '86 
Mar.— /54 
May  13/S6 
Mar*  6/85 
Apr.  20/70 


llectio  Med.  OoL.  N.  Y, 
Bellevae  Hnpp.  Mod.  Col. 
New  York  Horn.  Med  CoL 
Loog  Inland  Hosp.  Med  CoL  i 
Edectic  Med.  Inst,.  Cin.,0. 
University  of  Qroningen. 
Bfillevoe  Hoep.  Med.  Col. 
Col   Phye  and  Sarg  ,  N.  Y. 
N.  Y   Med.CoL 
Col  Phys,  andSnrg,  N,  Y. 
Michigan  Med  Coi 
Col.  Phya.  ik&d  Surg,  Oat 


SALEM   OOUNTY. 


Daniels,  L 

Fallmen.  Jobo,. 

Harris,  Francis  B. ......... 

James,  William  Henry... 


LewietowQ.  Me..,. 


Canton...... 

Pennsville. 


jQne24,'Sa 
Feb,  S/58 
June  l/Sa 
,  '85 


Eclectic  Med.  College.  Pa 
Eclec.  M^d.  Ins  ,  Cmncinati. 
University  of  Vermont. 
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SOMBBSET   COUNTY. 


VAXB  OF  PHTBIOIAV. 


p.  0.  ADD&ESS. 


DATE  or 
DIPLOMA. 


IVBTITUTIOV  OOVFEBBIVa 
DIPLOKA  AJTD  LOOATIOV. 


Carman,  J.  H 

Van  Doren.  Richard  S. 
Conover,  Ellsworth  £.. 
Wright,  JoflephoB  £.... 
Connolly,  William  H... 

Hall.  John  V 

Mc William.  J.  F 

Sovereen,  A.  W 

Bavii,  Edwin  F 


Plainfield 

Liberty  Comer.. 

Martin  ville 

Somerville 

Somerville 

Somerville 

Somerville 

Plainfield 

Bound  Brook... 


Mar.   1/81 


Apr.  2, '84 
Apr.  16, '85 
Feb.  26, '75 
Mar.  29, '84 
Apr.  20. '70 


Col.  of  Phy.  and  Sure.,  Bait. 
Univerrity  of  City  ofN.  Y. 

Hahneman  Med.  Col.,  Phila. 

Penna.  Col.  of  Dental  Sure. 
Jefiferson  Med.  College,  Phiuk. 
Col.  of  Phy.  and  Snrg.,  Ont. 
Hahneman  Med.  Col.,  Phila. 


SUSSEX  COUNTY. 


Miller.  Jacob  W iLayton 

Dalrymple,  Edward  S Branchville . 


Colombia  CoUese,  N.  Y. 
University  of  iMew  York. 


UNION  COUNTY. 


Bnrdge,  Paal  W 

BoTBiean,  Joeephine  Ida.. 

Greene,  J.  A 

Kahry.CeliaS 

Mnrray,  William  H 

Penfield,  Charles  H. 

Pierce.  Frank  B 

Pendleton,  £ 

Sovereen.  A.  W 

Wethli,  Sophie. 


Bahway 

Elisabeth 

New  York  City.... 

Plainfield 

Plainfield 

Plainfield 

Elizabeth 

Brooklyn,  N.Y.... 

PlaiDfield 

Elizabeth 


Mar.  26. '78 
Apr.  1.'85 
May  27, '67 
June  30, '85 
May— ,'81 
Mar.  2. '81 
Mar.  2, '85 
Mar.  6. '69 
Apr.  20,  '70 
Nov.  24. '85 


University  of  Pennsylvania. 
N.  Y.  Med.  Acad,  for  Women. 
Eclec.  Med.  Ins..  Cincinnati. 
Ann  Arbor  Univ.  of  Mich. 
Col.  of  Phy.  and  Snrg.,  N.  Y. 
Sute  University  of  Iowa. 
University  of  New  York. 
University  of  City  of  N.  Y. 
Col.  of  Phy.  and  Surg.,  Ont. 
Columbia  Col.  of  Midwifery. 


"WARREN  COUNTY. 


Carhart,  Henry  OBborn...!Phillip8burg ; ,'86 1  Jefiferson  Med.  Col.,  Phila. 

Hoagland,  Bonn  W iOzford  Furnace... | , '86  University  of  Pennsylvania. 

Panlj  Comegys Belvidere \ , '69 1  University  of  Pennsylvania. 

Cook.  Richard  L i i ,'86lCol.  of  Phy.  and  Surg,  Md. 


REPORT 

(»K    TIfK 

BUREAU  OF  VITAL  STATISTICS 

OF    THK 

STATE  OF   NEW  JERSEY 

FOR    THK 

Statistical  Year  from  July  1st.  1886.  to  July  1st,  1886. 

WITH  CLIMATOLOGY,  BTO. 

DEPARTMENT   OF    STATE. 
TO  HON.  HENRY  C.  KHLSHY.  SECRETARY  OF  STATE. 

By  EZRA  M.  HUNT,  M.D.,  Sc.D. 

Secretary  »nd  Medlral  Superintendent  of  Vital  Statistics. 


REPORT  OF  VITAL  STATISTICS. 


INTRODUCTION. 

The  wealth  and  welfare  of  a  State  reside  in  its  population  more 
than  in  any  other  of  its  resources.  Indeed,  its  numbers  and  condition 
are  the  only  definition  and  test  of  its  prosperity.  It  is  in  vain  that 
we  point  to  all  its  other  possessions,  if  we  are  not  able  to  secure  for  it 
inhabitants,  and  such  inhabitants  as  have  at  least  an  average  length  of 
life  and  a  good  d^ree  of  health.  That  nation  makes  a  great  achieve- 
ment which  is  increasing  in  a  population  that  shows  more  than  an 
average  length  of  life  and  more  than  an  average  of  effective  working 
life.  Over-production  is  more  likely  to  occur  in  some  other  directions 
than  in  that  which  secures  a  healthy  native  population,  with  vigor  for 
all  industrial  occupations,  and  with  that  prosperity  and  happiness 
which  such  health  and  such  life  are  likely  to  secure. 

Nordhoff  has  well  said,  "There  is  no  surplus  population  in  th,e 
world.  When  there  appears  to  be  it  is  only  that  some  one  is  in  the 
wrong  place.  Enable  any  such  one  to  go  elsewhere,  and  teach  him 
that  he  shall,  if  need  be,  do  something  else,  and  he  is  no  longer  sur- 
plus, but  highly  necessary  to  civilization.  More  than  one-half  of 
our  planet  still  lies  waste  and  useless,  and  suffers  for  lack  of  strong 
arms  and  stout  hearts  to  redeem  it.  Long  ago  the  words  of  Solomon 
were  on  record :  '  In  the  multitude  of  the  people  is  the  king's  honor/ 
but  in  the  want  of  people  is  the  destruction  of  the  prince.' '^  Even  this 
can  be  said  of  such  a  State  as  this.  It  is  because,  in  the  interests  of 
political  economy  not  less  than  in  those  of  comfort  and  contentment^ 
we  need  to  keep  account  with  the  population,  that  vital  statistics  have 
a  defence  even  beyond  all  other  statistics.  They  form,  in  many 
respects,  the  basis  on  which  all  other  statistics  rest.  Since  it  has  been 
proven  that  so  many  diseases  are  avoidable  or  can  be  avoided,  it 
becomes  essential  to  trace  human  life  in  its  vital  relationships,  in  order 
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that  we  may  know  how  to  prolong  it  and  how  to  protect  it  from 
ev^ils  incidetit  to  life  and  labor^  but  which  admit  of  modification  aod 
control. 

Dr.  Owen  had  said  what  Spencer  has  repeated,  that  **  the  average 
duration  of  human  life  is  the  most  definite  measure  we  can  apply  to 
the  advance  of  civil ization^  which  also  means  national  prosperity/' 
Many  of  the  European  countries  have  so  long  and  so  thoroughly 
tested  the  advisability  and  success  of  such  records  that  newer  countries 
can  follow  out  the  system  with  the  greatest  confidence  in  the  good 
results.  For  instance,  there  has  been  in  the  last  ten  years  a  marked 
and  progressive  reduction  in  the  English  death-rate,  which  com- 
parisons of  localities  show  to  have  to  a  good  degree  resulted  from  a 
study  of  the  sickness  and  mortality  and  of  the  sanitary  improvements 
resulting  therefrom*  When  for  ten  years  England  and  Wales  can 
show  a  death-rate  of  less  than  20  per  thousand,  and  the  largest  citiee 
of  England  taken  together  a  rate  of  20.9  per  thousand  and  a  pro- 
gressive reduction,  we  have  a  model  up  to  which  we  have  great  reason 
to  attempt  to  work.  "  It  cannot/^  says  one,  "  in  the  interests  of  further 
health  progress,  l>e  too  constantly  borne  in  mind  that  the  commence- 
ment of  this  period  of  reduced  death-rate  was  coincident  with  the 
coming  into  full  operation  of  the  Public  Health  Acts  of  1872  and 
1875.  The  efiect  of  this  reduced  death-rate  upon  the  numbers  and 
longevity  of  the  English  people  is  phenomenal.  The  Registrar- 
General  points  out  that  the  reduction  in  the  death-rate  in  the  last  five 
years  implies  that  *more  than  281,000  persons  in  England  and 
Wales  survived  that  period,  whose  deaths  would  have  been  recorded 
had  the  mean  rate  of  mortality  been  equal  to  that  prevailing  in  the  ten 
years  of  1871-80/  in  the  latter  half  of  which  period  the  improve- 
ment in  the  public  health  had  already  set  in.  With  regard  to  the 
increased  longevity  of  the  populatiouj  Mr,  Noel  Humphreys,  in  a 
paper  read  before  the  Statistical  Society  in  1883,  showed  that  the 
effect  of  a  reduction  in  the  mean  death-rate  from  22.5  in  1838-64  to 
20.8  in  1876-80  would  be  to  add  two  years  to  the  mean  duration  of  life 
of  every  male,  and  three  years  and  a  half  to  that  of  every  female  born* 
The  further  reduction  of  the  death-rate  in  the  last  five  years  to  19.3 
implies  a  still  greater  additional  lengthening  of  the  mean  duration  of 
life  in  England." 

Liverpool  was  once  noted  for  its  exc^sive  mortality.  It  entered 
upon  a  system  of  exact  record  of  vital  facts  as  to  its  population  and 
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of  systeixiatic  care  of  the  city,  for  its  sanitary  improvement.     We 
insert  the  following  comment  of  the  London  Lancet  on  the  results:    . 

*^  In  the  annual  report  of  1886  on  the  city  of  Liverpool  we  have 
some  interesting  information  bearing  on  the  gradual  improvements 
which  are  there  being  effected  in  securing  an  improvement  of  the 
public  health.  We  have  recently  adverted  to  some  of  these  in  con- 
nection with  the  report  of  the  city  engineer  on  the  sewers ;  and  it  is 
not  less  important  to  note  the  steps  that  are  being  taken  to  get  rid  of 
the  bad  house-property,  which  has  for  so  long  a  time  been  one  of  the 
greatest  evils  whidi  the  corporation  have  had  to  contend  with.  The 
'insanitary  property '  purchased  in  1885  included  411  houses,  and 
during  the  same  period  631  houses  were  demolished.  This  may  be 
taken  as  a  type  of  the  work  which  is  steadily  in  progress ;  and  Dr. 
Stopford  Taylor  points  to  the  results  of  these  and  other  labors  by  - 
showing  that  whereas  the  average  death-rate  for  the  city  was  in  ten 
years  1841-50  as  high  as  36  per  1,000,  it  has  almost  uniformly 
diminished  durine  each  subsequent  period  until  it  now  stands  at  23.7 
per  1,000.  He  then  goes  on  to  point  out  that  the  application  of  the 
sanitary  sciences  to  the  improvement  of  public  health  is  necessarily  a 
work  of  an  aggressive  character,  and  hence,  though  its  development  is 
certain,  yet  the  securing  of  its  full  advantages  is  a  slow  process.  The 
i^gressive  action  is  also  fully  justified  by  the  results  obtained.  Thus 
ifdurine  1885  the  same  death-rate  had  prevailed  as  was  in  existence 
during  tne  decennium  1851-60,  the  lives  of  no  less  than  3.917  per- 
sons who  were  living  at  the  end  of  last  year  would  have  been  sac- 
rificed. And,  assuming  that  there  are  ten  cases  of  sickness  for  each 
death,  there  was  a  t?aving  of  39,170  cases  of  disease,  with  all  the 
attendant  cast  of  nursing,  medical  attendance,  &c.  And  not  only  so, 
but  every  life  has  its  value  so  far  as  the  State  is  concerned.  Taking 
a  series  of  ol>servati()ns  on  the  wages  of  the  agricultural  laborer,  and 
making  the  necessary  deductions  for  tlie  mean  value  of  his  subsistence 
during  the  various  periods  of  his  life,  the  mean  net  value  of  life  in 
that  class  at  all  ages  and  in  both  sexes  is  not  I&ns  than  £110  per  indi- 
vidual ;  whereas  amongst  the  population  of  all  grades  the  value 
would  amount  to  a  net  profit  of  £159  i>er  head.  Now,  applying  this 
estimate,  which  is  that  determined  by  the  late  Dr.  Farr,  to  the  3,917 
persons  whoj«e  lives  were  saved  in  Liverpool  in  1885,  there  is  a  mone- 
tary saving  of  £622,803.  And  when  to  this  is  added  the  saving  in 
the  cost  of  sickness,  funerals,  loss  of  work,  and  increased  paui>erism, 
Dr.  Stopford  Taylor  has  the  right  to  assume  that  there  is  enough  to 
encourage  the  labors  of  the  department  over  which  he  presides,  and 
to  inspire  them  with  a  hope  of  obtaining  still  greater  benefits  in  the 
future." 


**  The  Influence  of  SanUary  Works  at  Merihyr-  TydfiL — Mr.  Djke^ 
the  well-koowo  health  officer  to  the  town  of  Merthyr-Tytlfil  (popu- 
lation, 101,441),  has  now  completed  a  series  of  twenty  annual  reports^ 
nod  in  so  doing  he  makes  a  summary  showing  tlie  proportion  of  deaths 
per  10,000  persons  living  duriugj  a  series  of  groups  of  years.  The 
first  period  is  that  from  1845  to  1855,  before  any  sanitary  works  were 
commenced  ;  the  second  includes  the  six  years  1856-61,  during  which 
paving  works  and  removal  of  nuisances  were  attended  to;  the  third 
relates  to  the  four  years  1862-65,  whilst  the  works  specified  were  still 
being  carried  out,  and  whilst  water  was  also  being  laid  on  to  the 
houses;  the  fourth  includes  the  ten  years  1866-75,  when  the  water- 
supply  was  jK-rfected,  whilst  the  sewers  and  drains  were  being  laid 
and  whilfst  tlie  sewage  disposal  was  being  completed ;  and  a  fifth  deaU 
w^ith  the  ten  years  1876-85,  when  the  whole  of  these  completed  works 
were  in  operation.  The  table  shows  a  gradual  and  oootinuous  reduc- 
tion of  the  death-rate  from  all  causes  from  an  average  of  332  per 
10,000  in  1845-55,  to  one  of  231  in  1876-85,  the  proportionate  mor- 
tality of  infants  under  one  year  of  age  being  reduced  from  80  to  45 
per  10,000.  The  rates  from  the  contagions  fevers^ — measles,  scarlet 
fever  and  whooping-cough — do  not  seem  to  have  been  in  any  way 
aflected  by  sanitary  improvement.  This  we  were  prepared  for ;  but 
it  18  curious  that  the  same  applies  to  diphtheria.  Probably  this  is 
due,  not  so  much  to  the  fact  that  this  latter  disease  is  indei>endent  of 
sanitary  conditions,  as  to  the  circumstance  that  diphtheria  has  of 
recent  years  been  much  more  widely  diffused  in  this  country"  than  it 
was  during  the  earlier  periods  referred  to  in  the  table.  On  the  other 
hand,  there  has  been  a  marked  diminution  in  the  other  forms  of 
*' fever*''  "Continued  fever''  has  practically  ceased  to  exist  as  a  sepa- 
rate disease—a  circumstance  doubtless  due  to  improved  nomenclature  ; 
and  the  mortality  from  typhoid  or  enteric  fever  has  fallen  from  21  to 
3  per  10,000.  The  death-rate  from  infantile  diarrhoea  has  also  fallen 
from  11 J  to  4  per  10,000;  and  the  average  age  at  death  has  increased 
from  seventeen  years  and  a  half  to  twenty-seven  years  and  a  half,  a 
clear  gain  of  ten  years  of  life.  It  will  be  observed  that  in  making 
these  comparisons  Mr,  Dyke  is  following  out  the  plan  adopted  by  Dr. 
Buchanan  in  1866,  when  he  reported  on  the  results  of  the  adoption 
of  sanitary  works  in  many  of  our  large  towns,  including  llertliyr' 
Tydfil,  and  hence  it  is  appropriate  that  the  information  as  to  the 
results  of  the  drying  of  the  subsoil  by  the  construction  of  sewers 
should  be  specially  dealt  with  and  brought  up  to  current  date.  The 
influence  of  such  clrying  has  brought  about  a  t^uction  in  the  phthisis 
dcath*rate  from  38  to  22  per  10,000;  but  acute  and  chronic  bron- 
chitis and  pneumonia  have,  during  the  same  jieriotl,  become  more 
fatal,  the  corresponding  rate  for  this  group  of  affections  having  riseo 
from  33  to  46 — a  re^sult  due,  in  the  opinion  of  Mr,  Dyke,  to  the  con- 
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tinued  oocupancy  of  damp  and  unventilated  dwellings.  On  the  whole, 
this  summary  affords  the  most  convincing  proof  that  properly-planned 
and  well-executed  sanitary  works  result  in  a  vast  decrease  in  sickness 
and  death,  and  by  producing  healthiness  and  increased  duration  of 
life,  they  become  a  source  of  profitable  income  to  the  communities 
affected  by  them.^' 

m 

Besults.similar  to  these  are  found  in  States  like  Massachusetts  and 
in  cities  in  which  sanitary  measures  have  been  most  vigorously  carried 
out.  We  cannot  record  accurate  results  only  because  of  shorter  periods 
of  observation  and  of  the  evils  arising  from  the  rapid  and  too  often 
insanitary  growth  of  cities. 


MORTALITY  AB  A   TEST  OF   HEALTH  FULNESS. 

The  question  is  occaRionally  raised  how  far  the  number  of  deaths  is 
a  test  of  the  healthfulness  of  a  locality.  It  is  recognized  by  all  vital 
statisticians  that  the  simple  proportion  of  the  annual  deaths  to  the 
population  is  not  alone  an  accurate  measure  of  the  general  health.  But 
it  is  equally  recognized  that  its  accurate  estimation  is  an  approxiiha- 
tion  to  correctness  in  the  hands  of  competent  persons.  It  must  be 
ascertained  as  one  of  the  first  data  for  comparisons.  It  has  been  con- 
clusively proven  that  the  laws  of  disturbance  do  not  destroy  the  value 
of  death-rates  as  a  general  and  approximate  test  of  health  conditions. 
There  must,  however,  be  a  careful  attention  to  the  inter-relations  of 
birth-rates  and  death-rates;  to  the  proportionate  ages  at  death,  and  to 
the  causes  of  the  mortality.  We  must  know  the  material,  as  subjected 
to  disease,  its  age,  its  surroundings  and  its  proportion  to  the  less- 
susceptible  portion  of  the  population.  When  alongside  of  the  mean 
duration  of  life  we  place  the  respective  ages  of  the  population  a 
classification  of  the  diseases  of  which  they  have  died,  comparisons  of 
deaths,  and  of  numbers,  ages  and  causes  of  death  in  different  parts  of 
counties  or  districts,  we  have  materials  for  safe  cimclusions,  if  only  the 
numbers  dealt  with  and  the  space  of  time  are  enough  to  eliminate  such 
sources  of  error  as  arise  in  dealing  with  approximate  figures  in  narrow 
limits.  The  laws  of  population,  and  the  variations  induced  by  artificial 
circumstances  are  so  uniform  as  to  admit  of  scientific  determination. 
We  may  equate  or  get  rid  of  a  periodical  or  prevalent  cause  of  fluctua- 
tion and  present  a  result  as  it  would  have  been,  had  the  cause  of 
fluctuation  had  no  existence.     For  sanitary  purposes  we  need  most  of 
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al]  to  know  (a)  the  proportion  of  deaths  to  population ;  (6)  the  namber 
of  deaths  referable  to  the  principal  oommiinicable  diseases,  and  (c)  the 
infant  mortality  measured  by  the  proportion  of  deaths  of  children 
under  one  year  of  age  to  births ;  (rf)  as  also,  the  number  of  deaths  at 
classified  ages.  Guided  by  such  testimony  local  authorities  have  over 
and  over  again  proceeded  to  inv^tigate  the  relations  of  the  deaths  io 
the  kinds  of  sickness^and  then  of  both  to  existing  insanitary  conditions. 
Improvements  made  on  such  a  basis  have  produced  such  a  decrease  of 
death-rate  as  over  and  over  again  to  have  given  such  life  results  as 
those  already  quoted.  The  tables  of  each  year  in  all  of  their  divisions 
should  be  compared  with  those  of  previous  years  as,  also,  with  changes 
in  local  conditions,  which  may  have  been  operative.  It  is  pleasant  to 
tnow  that  in  some  of  our  larger  cities,  the  health  officers  are  not  only 
pro6tJng  from  present  indications,  but  are  compiling  and  comparing 
results  on  the  records  of  several  years,  and  different  wards  or  localities. 


MARHIAQ£,  AND    LAWS    AS    TO    IT, 

The  relation  of  marriage  has  to  do  with  the  fundamental  interests 
of  society.  Whatever  theories  may  have  been  advanced  heretofore,  or 
whatever  customs  may  have  been  in  vogue  in  different  countries,  the 
coDstitutional  governments  of  modern  civilization  take  it  for  granted 
that  the  family  is  the  basis  of  the  State.  It  recognizes  no  other  unit 
of  population.  It  concerns  itself  with  the  act  and  conditions  of 
marriage,  not  merely  because  of  certain  legal  necessities  growing  out 
of  it  as  a  compact  and  contract,  but  because  its  conditions  concern 
national  existence  and  national  permanency.  A  nation  consisting  of 
unmarried  men  and  unmarried  women  is  inconceivable.  Marriage  is 
a  part  of  the  organic  law  of  nations  ;  a  necessity  for  perpetuity.  The 
fact  that  the  law  recognizes  it  as  a  civil  relation  does  not  in  the 
least  remove  it  from  its  clo^  moral  and  social  status.  Although  a 
contract,  it  is  not  dealt  with  as  an  ordinary  contract.  Although 
regulated  wholly  by  statutor}^  provision,  yet  the  statutes  respect 
ecclesiastical  views  as  to  many  of  the  relationships  beyond  those  of 
blood  kinship,  and  still  recognize  the  priest  or  minister  as  the  chief 
officer  to  declare  any  such  union  consummated.  It  speaks  of  solemn- 
izing marriage,  of  joining  persons  in  the  holy  bonds  of  matrimony, 
and  throughout  the  statutes  applies  such  language  to  the  act  as  per- 
formed by  various  officers.     The  law  holds  itself  in  close  relation  U> 
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all  that  ooncerns  it,  and  claims  the  right  to  place  upon  it,  and  the 
modes  and  places  of  its  performance,  such  restrictions  as  it  believes 
the  welfare  of  the  State  to  demand.  It  therefore  must  give  expres- 
sion to  this  care  in  such  ways  as  seem  to  conduce  to  this  end,  although 
some  of  them  may  seem  arbitrary  to  those  who  have  not  fully  studied 
the  reasons. 

Thus,  it  arbitrarily  defines  the  age  at  which  a  person  becomes 
marriageable  without  the  consent  of  parents  or  guardians,  and  ibakes 
the  ages  different  for  the  different  parties  to  the  contract.  It  pro- 
hibits a  widower  from  marrying  the  wife  of  his  deceased  grandson  or 
the  mother  of  his  deceased  wife,  as  definitely  as  if  they  were  of  the 
closest  blood  relation. 

In  most  countries  it  has  not  been  considered  obtrusive  to  demand 
that  either  the  church  or  the  State  has  due  notice  of  the  contem- 
plated union  on  the  ground  that  its  interests  were  essentially  involved 
in  the  act.  In  Roman  law,  the  most  complete  marriage  {confurreaHo) 
required  the  presence  of  two  witnesses.  The  Germans  early  insisted 
upon  previous  notice.  How  particular  the  German  government  is  at 
present,  as  to  the  conditions  of  and  protection  in  marriage  where  there 
has  been  residence  outside  of  the  country,  is  illustrated  in  the  follow- 
ing proclamation,  recently  made  in  a  New  Jersey  paper  as  to  a  person 
who  had  gone  from  this  State  to  Germany,  for  the  purpose  of 
marriage: 


"Adreas,  Christian  August  W.,  farmer,  residing  in  M.,  son  of 
Johann  Ernst  W.,  farmer,  and  his  wife  Martha  Elizabeth,  whose 
maiden  name  was  Temme,  both  deceased,  and  at  the  time  of  their 
death  residing  in  M.,  in  North  America,  intends  to  marry  Anna 
Francisca  Dorothea  Margaretha  R.,  living  at  Erfurt,  daughter  of 
Wilhelm  R.,  tradesman,  and  his  wife  Charlotte  Frie<lerike,  whose 
maiden  name  was  S.,  both  living  at  A.  His  intention  is  hereby  made 
public,  with  the  request  that  any  objections  to  his  marriage  must  be 
handed  in  writing  to  the  undersigned  magistrate  within  fourteen  days 
from  the  day  on  which  this  proclamation  appeare<l  in  the  M.  Inquirer. 

"  Erfurt  (Germany),  January  13th,  1885. 

"  Der  STANDESBEAMTE, 

"  Tegktmeyer." 

Until  quite  recently,  in  England,  marriage  was  an  ecclesiastical 
ordinance.     In  the  Catholic  Church   it  is   a   sacrament.     Now,  in 
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Englantl,  the  celebration  of  marriages  is  regulated  wholly  by  statu- 
tory legislation*  It  regulates  marriages  within  the  Church  of  Eng- 
lanfl,  but  wa^  intended  to  1^  of  universal  application,  Jews  and 
Quakers  only  being  excepted*  These  were  well  known  to  be  very 
strict  as  to  conditions.  The  law  requires  either  the  piiblteatioD  of 
banns  or  a  license  from  the  proper  ecclesiastical  authority.  As  to 
banns,  they  must  l>e  published  on  three  successive  Sundays  in  the 
church  of  the  parish  in  which  the  parties  dwell.  The  bishop,  how- 
ever, may  author! s^e  the  publishing  of  the  banns  in  a  public  chapel. 
Seven  days'  notice  must  be  given  to  the  clergyman  of  the  names  of 
the  parties,  their  place  of  abode  and  the  time  during  which  they  have 
lived  there, 

France  requires  banns  to  be  published,  and  eleven  days  must  elapse, 
inchiding  two  Sundays,  The  Roman  Catholic  Church  is  everywhere 
particular  as  to  a  knowledge  of  the  parties.  For  instance,  a  priest 
does  Dot  perform  the  ceremony  outside  of  his  parish,  and  a  marriage, 
in  order  to  be  recognize*!  by  the  Church,  must  be  solemnized  by  its 
clergy.  The  ceremony  always  occurs  in  the  daytime.  The  restraints 
on  hasty  or  improper  marriages  and  ajwu  divorce  seem  very  effective. 

It  is  to  the  great  credit  of  this  State  that  its  laws  as  to  divorce  are 
much  better  guarded  than  in  most  of  the  States.  The  grounds  on 
which  divorce  is  granted  are  more  restricted,  and  the  relatione  of  the 
Court  of  Chancery  are  such  to  the  securing  of  testimony  and  to  the 
final  decision  as  to  restrain  a  tendency  too  manifest  in  many  countries. 
Up  to  1795,  the  State  law  as  to  marriage  was  the  same  as  that  passed 
in  1709  under  the  Crown  (George  I,)  So  far  as  license  is  concerned, 
it  only  required  license  when  either  party  was  under  the  age  of  twenty- 
one,  and  then  required  not  only  license  and  such  notice  as  would  give 
full  time  for  parents  or  guardians  to  prevent  the  marriage,  but  also  a 
bond  of  indemnity,  as  follows ; 

**  Know  all  Men  by  these  presents,  that  (We,  David  Allen  and  John 
Hycr,  both  of  the  County  of  Monmouth,  are)  holden  and  do  stand 
justlv  indebtetl  uuto  (his  Excellency  Jonathan  Belcher,  Esq.,  Captain- 
General,  Guvernor-in-Chief  of  New  Jersey,)  in  the  sum  of  (five  hun- 
dred pounds)  of  lawful  Money  of  New  Jersey,  to  be  paid  to  his  said 
(Excellency),  his  Successors  or  Assigns,  For  the  which  Payment,  well 
and  truly  to  be  made  and  done,  (We)  do  bind  (Our)sel(ves),  Our) 
Heirs,  Executors  and  Administrati>rs,  and  every  of  them  (Jointly  & 
Severally)  firmly  by  these  presents.  Sealed  with  (Our)  Seal(s).  Dated 
this  (Nineteenth)  Day  of  (July),  Anno  Domini  One  Thousand  Seven 
Hundred  and  Forty  (Eight.) " 


* 
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"  The  Condition  of  this  Obligation  is  such,  That  whereas  the  above- 
bounden  (David  Allen)  hath  obtained  License  of  Marriage  for  (him- 
aelf )  of  the  one  Party  and  for  (Sarah  Van  Dike,  of  the  same  County,) 
Spinster,  of  the  other  Party :  Now,  if  it  shall  not  hereafter  appear 
that  they,  the  said  (David  Allen  and  Sarah  Van  Dike,)  have  aqy  law- 
ful Let  or  Impediment  of  Precontract,  AflBnity  or  Consanguinity,  to 
binder  their  being  joined  in  the  Holy  Band  of  Matrimony,  and  after- 
wanl  their  living  together  as  Man  and  Wife,  then  this  Obligation  to 
be  void,  or  else  to  stand  and  remain  in  full  force  and  Virtue. 

'^  Sealed  and  Delivered  in  the  presence  of  David  Allen. 

"John  Smyth.  Johannes  Hyer." 

From  1736  to  1792, 1  think,  this  law  lasted.  In  1795  the  law  was 
so  altered  that  the  woman  desiring  marriage  could  be  married  after 
the  age  of  eighteen  without  consent,  but  if  either  the  man  was  less 
than  twenty-one  years  of  age  or  the  woman  less  than  eighteen,  certifi- 
cate of  consent  must  be  produced  and  sworn  to  as  correct  by  a  witness 
accompanying  the  parties. 

It  is  implied  that  if  the  parties  claimed  to  be  of  age,  and  the  per- 
sson  asked  to  perform  the  ceremony  had  any  doubt,  he  might  cause  the 
parties  to  take  oath  or  affirm  their  age.  Such,  at  least,  has  been  the 
precautionary  custom  with  many  of  those  officiating  for  young  and 
unknown  couples. 

We  are  aware  that  there  is  a  sentiment  on  the  part  of  many  that 
there  are  not  enough  restrictions  against  hasty  or  ill-advised  marriages, 
and  that  there  is  need  of  some  legislation  to  secure  more  deliberation 
or  greater  restraint.  In  Pennsylvania  this  has  taken  the  form  of  an 
enactment  requiring  the  obtaining  of  a  license.  This  very  feebly 
accomplishes  the  object  aimed  at,  if  the  experience  of  other  States  has 
been  similar  to  this.  Since  the  law  went  into  effect,  the  number  of 
marriages  in  the  city  of  Camden  alone  has  increased  over  2,000  a 
year.  In  the  past  year,  between  2,500  and  3,000  Pennsylvania 
couples  have  been  wedded  in  the  State  of  New  Jersey.  It  has  so  far 
become  a  Camden  and  clerical  industry  that  at  least  one  party  has  had 
a  map  constructed  and  placanleil  to  show  to  anxious  couples  crossing 
the  Camden  ferry  the  way  to  the  marriage  bazaar.  A  bill  for  a  simi- 
lar law  was  before  the  New  Jersey  Ijegislature  at  its  last  session,  but 
failed  to  Ijeoonie  a  law.  It  does  not  seem  to  us  that  any  such  State 
law  will  accomplish  the  object  sought.  So  far  from  this,  it  not  only 
does  not  rc?strain,  but  seems  to  prompt  to  marriages  away  from  the 
home  district  and  to  lead  to  many  confusions  likely  to  arise  whenever 
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rights  of  property  or  other  questions  as  to  these  scattered  marriages 
may  come  before  the  courts. 

The  marriage  returos  of  persons  noo-resident  in  our  State  daring 
the  year  ending  June  SOtb,  1886,  in  the  f\jur  counties  bordering  oq 
Pennsylvania,  were  as  tbll^ws : 

.Camden  city , 2,167 

Hunterdon  county 84 

Mercer  county  and  cities ♦ , 71 

Wftrren  county  and  PhilUpaburg ...« 266 

2,527 

There  are  many  scattered  additions  in  other  cities  and  counties. 

We  are  aware  that  some  of  the  ministers  of  various  denominations 
are  thinking  that  there  is  need  of  some  legislation.  Some  of  them 
believe  that  a  method  of  notice  In  all  cases  is  in  the  interests  of  society 
and  good  morals,  and  advocate  it  on  these  grounds.  The  desire  of 
the  moat,  however,  arises  from  that  portion  of  the  law  whioh  holds 
them  responsible  for  the  marriage  of  minors.  Some  supplements  and 
amendments,  and  perhaps  some  imperfect  statement  in  the  laws  them- 
selves,  may  lead  the  non-legal  reader  not  fully  to  understand  the  law. 
Not  a  single  section  of  the  foundation  law  of  1874  stands  as  then 
enacted^  except  the  first  section,  defining  the  persons  who  are  not  inter- 
marriageable.  Of  Section  2,  all  remains  except  that  the  law  (Chap* 
143,  1882,)  adds  the  judge  of  any  court  of  common  pleas,  recorder 
and  police  justice  and  mayor  of  any  city  in  this  State  as  among  those 
who  may  solemnize  marriages.  Sections  3,  4  and  5  remain,  except  so 
much  as  requires  the  person  solemnizing  the  marriage  to  record  or 
register  a  certificate  in  the  county  clerk^s  office.  The  only  certificate 
now  registered  is  that  of  marriage,  as  provided  for  in  the  law  of  1879. 
This  is  now  sent  to  the  assessor  or  city  clerk  for  transmission  to  the 
Bureau  of  Vital  Statistics,  at  Trenton,  But  the  person  solemnizing 
marriage  of  a  minor  is  still  under  the  obligation  of  requiring  a  cer- 
tificate of  age  in  case  of  a  minor,  as  provided  in  the  law  of  1874,  and 
of  taking  the  oath  of  any  person  who  claims  not  to  be  a  minor  but  is 
suspected  of  being  such  by  the  party  asked  to  perform  the  ceremony. 

The  form  of  marriage  return  of  this  State  has  on  its  back  a  form, 
in  which  all  persons  can  be  asked  to  assert,  the  facts  contained  in  the 
certificate  of  return,  as  an  additional  protection.  It  is  impossible  for 
any  one  solemnizing  a  marriage  of  a  minor  to  run  any  risk  of  suit  if 
he  will  follow  so  ranch  of  the  law  as  says  that  a  minor  shall  have  the 
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certificate  of  the  parent  or  guardian  and  be  accompanied  by  a  person 
who  makes  oath  that  he  was  present  at  the  signing.  In  case  a  person 
appears  whose  statement  as  to  his  or  her  age  is  doubted,  an  oath  can 
be  required  as  to  the  correctness  of  the  statement.  It  would  be  well 
if  the  law  of  1879  required  this  to  be  transmitted  with  the  return  of 
marriage. 

The  only  real  risk  arises  to  the  parents  or  guanlian  that  the  child 
or  ward  will  be  married  without  consent.  If  there  is  need  of  greater 
gnard  as  to  this,  how  can  it  be  secured  ?  We  have  already  expressed 
the  doubt  whether  it  can  be  done  by  the  public  notice  of  banns  or  a 
previous  public  license.  The  evil  results  mostly  from  causes  that 
must  be  dealt  with  in  families  and  has  no  remedy  in  l^islation. 

L^islation  is  not  so  much  a  remedy  for  all  the  infelicities  of  social 
life  as  some  imagine.  Yet,  as  it  may  to  some  d^ree  restrain  the 
results  of  social  defects,  and  conservative  l^islation  may  be  thought 
of,  some  of  the  suggestions  made  to  us  are  as  follows : 

(a)  Marriages  should  not  be  performed  in  the  State  by  persons 
residing  out  of  the  State.  (6)  One  of  the  parties  should  reside  in  the 
oounty  or  city  in  which  the  ceremony  is  performed,  (c)  The  right  to 
join  persons  in  wedlock  should  not  belong  to  so  many  persons  or 
classes  of  oiBoers.  {d)  No  person  should  be  allowed  to  perform  the 
ceremony  unless  knowing  one  of  the  parties,  (e)  If  license  is  required 
at  all,  it  should  only  be  of  men  under  twenty-one  and  women  under 
eighteen  years  of  age,  and  only  for  about  five  days  before  marriage. 

The  chief  embarrassment  seems  to  arise  from  the  fact  that  so  many 
couple  are  led  to  secure  marriage  without  consent  of  parents  or  guard- 
ians, by  concealing  their  ages,  and  from  the  fact  that  the  laws  of  the 
various  States  are  so  little  in  harmony. 

It  would  be  possible  greatly  to  remedy  this  evil  if  the  law  required 
that  all  persons  before  proceeding  to  be  married  should  make  oath 
that  each  of  them  is  beyond  the  age  of  eighteen  and  twenty-one, 
respectively,  or,  if  not,  should  make  oath  in  the  presence  of  parent  or 
guardian  or  of  a  witness  to  their  signature  that  consent  has  been  thus 
certified. 

If  any  such  law  were  enacted  it  need  not  require  public  notice.  In 
such  case  those  authorized  to  perform  the  ceremony  should  not  have 
power  to  grant  the  license.  The  best  persons  to  give  the  license 
would  be  the  assessor  of  the  township  and  the  city  clerks  of  the 
respective  cities  in  which  the  party  resides,  as  marriage  certificates  are 
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returDable  to  the  State  through  these  officers,  and  as  convenienoe  is 
thus  eonsiilted.  It  should  then  be  the  duty  of  all  those  performiog 
the  marriage  ceremony  to  return  such  license  with  the  certificate  of 
marriage  to  the  assessor  or  city  clerk.  All  assessors  and  city  clerks 
should  be  furnished  the  forms  of  license  from  the  Bureau  of  Vital 
Statistics,  as  they  are  now  furnished  with  blanks  for  other  returns. 

These  suggestions  are  made  not  as  recommendations,  but  because 
the  last  year  large  and  influential  church  organizations  and  judicioua 
citizens  have  given  utterance  to  the  view  that  somehow  there  should 
be  greater  guard  put  upon  haaty  or  illegal  marriages ;  greater  protec- 
tion for  those  authorized  to  solemnize  marriage,  and  fewer  marriages 
of  unknown  parties. 

A  review  of  the  various  laws  and  a  knowledge  of  some  of  the  evils 
arising  from  attempted  restrictions  lead  us  to  believe  that  our  laws  as  to 
marriage  need  no  radical  change,  although  some  restatement  may  be 
desirable.  If  every  one  who  has  the  right  to  [jerform  this  ceremony 
would  be  careful  to  marry  no  minor  without  an  oath  or  atHrmation 
that  he  or  she  is  of  full  age,  there  would  be  fewer  hasty  marriages. 

The  returns  are  well  made  in  this  State.  The  originals  and  the 
index  are  made  accessible  tor  all  legal  purposes,  through  letters  or 
personal  request,  and  for  vital  statistic  purposes  they  afford  valuable 
facta  bearing  oo  population,  social  conditions  and  the  causes  of  disease 
and  death. 

RETURNS   OP    RIBTHS. 

As  we  need  to  know  the  birth-rate  in  order  to  know  of  the  increase 
of  native-born  population,  as  also  to  know  the  actual  growth  in  this 
material  resource,  and  as  also  we  need  to  know  the  age  of  the  persons 
with  whom  disease  and  death  are  dealing,  the  record  of  the  births 
becomes  a  necessity  in  any  study  of  vital  conditions  of  the  popula- 
tion. In  all  countries  it  is  the  most  difficult  return  to  secure  accu- 
rately. While  it  is  generally  conceded  that  the  great  legal  contract 
of  marriage  must  have  record,  and  that  a  human  being  should  not  be 
place<l  under  the  ground  without  some  record  of  the  time,  place  and 
cause  of  death,  births  are  more  apt  to  be  looketl  upon  as  family  inci- 
dents of  less  import.  But  as  no  general  statistician  has  ever  venturetl 
to  suggest  that  such  record  should  be  omitted,  and  as  each  government 
reserves  to  itself  the  right  of  prescribing  how  and  by  whom  such 
information  shall   be  secured,  we  only  need  to  adopt  such  methods 
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and  such  secarement  as  will  be  nearest  to  completeness.  The  plan  in 
this  State  is  as  effective  as  in  the  other  States^  and  in  advance  of  most 
of  them. 

Estimates  of  correction,  for  comparison  with  marriage  and  deatli 
retnmSy  are  made  in  several  ways. 

A  sample  is  as  follows :  Add  together  the  total  births  of  the  five* 
previous  years  and  deduct  from  the  sum  the  number  of  deaths  under 
one  year  of  age  in  the  first  of  these  years,  under  two  in  the  second, 
and  so  on.  The  remainders  will  be  the  number  now  living  under 
five.  The  average  of  birth-rate  is,  in^  England,  about  35  per  1,000. 
In  Glasgow,  the  average  for  the  last  five  years  was  38.4  per  1,000. 

In  this  State  the  number  of  children  living  under  five  years,  as 
shown  by  the  census  of  1885,  was  77,819.  If  we  add  to  this  all  deaths 
of  children  under  five  years  of  age  for  the  year  ending  June  30th,  1886, 
all  under  four  for  the  year  next  previous,  all  under  three  for  the  year 
before  that,  and  so  on  for  four  years,  then  all  those  dying  in  the  first 
of  the  five  statistical  years  at  such  ages  as  show  them  to  have  been 
bom  in  that  year,  we  get  a  result  so  approximate  as  to  be  applicable 
in  determining  the  real  amount  of  age-material  that  has  been  exposed. 

In  this  State  the  number  of  families  as  shown  by  the  same  census 
was  267,394.  It  is  impracticable  to  attempt  to  make  general  conclu- 
sions from  the  birth- returns  each  year,  but  in  the  usual  quinquennial 
and  decennial  revisions  they  become  more  available. 

The  returns  of  births  for  the  past  year,  as  made  to  this  oflBoe,  exceed 
those  of  any  previous  year. 
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THE  RELATION  OF  THE  PHYSICIAN  AND  THE 

SANITARIAN  TO  HEREDITY,  WITH 

STATISTICS  AS  TO  IT. 


BY   LABAN   DENNIS,  M.D.,  NEWARK,  N.  J. 


In  the  following  article  no  claim  is  made  to  original  discovery  of 
the  truths  presented.  Many  of  them  have  long  been  the  common 
possession  pf  the  medical  profession.  The  interested  perusal  of  some 
of  the  writings  of  Francis  Galton,  F.R.S.,  followed  by  Ribot,  Gr^ 
Elam,  Brooks  and  others,  suggested  the  thought  that  if  the  fisusts 
which  they  present  could  be  laid  before  physicians  and  sanitarians, 
even  though  imperfectly,  they  would,  perhaps,  be  aroused  to  study  the 
subject  more  thoroughly,  to  read  its  accumulating  literature,  and  thus 
to  make  practical  application  of  these  truths  for  the  benefit  of 
mankind. 

While  it  has  been  in  preparation,  an  article  on  "Heredity"  by  Dr. 
Maudsley  has  appeared  in  the  Fortnightly  Review;  an  address  on  the 
** Relation  of  Heredity  to  Health  and  Longevity"  was  delivered  in 
June  last  by  Dr.  Carpenter,  of  Baltimore,  before  the  Pennsylvania 
State  Sanitary  Association,  and  published  in  the  Annals  of  Hygiene; 
Dr.  Preston  has  published  an  article  in  the  Popular  Science  Monthly 
for  September,  1886,  on  "Hereditary  Diseases  and  Race  Culture;"  at 
a  recent  meeting  of  the  British  Scientific  Association,  Sir  George 
Campbell,  President  of  the  section  of  Anthropology,  took  for  his  theme 
*'Man  Culture"  and  considered  its  relations  to  heredity.  A  reply  to 
this  by  Grant  Allen  has  appeared  in  the  Fortnightly.  These  facts 
suffice  to  show  that  the  minds  of  scientists  and  physicians  are  being 
iuroused  to  the  importance  of  our  subject. 

Some  one  has  said,  "  Give  me  the  first  five  years  of  a  child's  life  and 
I  care  not  who  has  charge  of  him  afterward."  Solomon  said  several 
thousand  years  ago,  "  Train  up  a  child  in  the  way  he  should  go  and 
when  he  is  old  he  will  not  depart  from  it."    On  the  other  hand,  Carlyle 
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in  Sartor  Resartus  aays :  "It  is  maiotaiQed  by  Helvetiits  and  his  set^ 
that  an  infant  of  genius  is  quite  the  same  as  any  other  infanti  only 
that  certain  surprisingly  favorable  ioflaenoes  acoompany  him  through 
life,  especially  through  childhood,  and  expand  him,  while  others  He 
close  folded  and  continue  dunces.  *  *  *  'With  which  opinion/ 
cries  Teufelsdrockh,  *I  should  as  soon  agree  as  with  this  other,  that 
an  acorn  might,  by  favorable  or  unfavorable  influences  of  soli  and 
climate,  be  nursed  into  a  cabbage  or  the  cabbage  seed  into  an  oak. 
Nevertheless,' continues  he,  'I  too  acknowledge  the  all  but  omnipo- 
tence of  early  culture  and  nurture.  Hereby  we  have  either  a  doddered 
dwarf  bush,  or  a  high-towering,  wide-shadowing  tree;  either  a  sick 
yellow  cabbage  or  ao  edible,  luxuriant  green  one.  Of  a  truth,  it  is  the 
duty  of  all  men,  especially  of  all  philosophers,  to  note  down  with 
accuracy  the  characteristic  circumstances  of  their  education,  what 
furthered,  what  hindered,  what  in  any^way  modified  it/"  *  *«  «c 
Thus  are  stated  briefly  the  opposing  views  which  have  been  held  as  to 
the  two  great  factors  in  human  development,  nature  and  nurture. 

By  natui*€  we  mean  the  product  of  those  influences  which  for  i 
in  the  |>a.st  have  modified  the  human  rac^,  controlling,  directing^' 
stimulating  or  repressing;  and  so,  presenting  us  the  man  inheriting' 
all  the  vices  and  virtues  of  his  progenitors.  In  this  view  we  may 
say  with  Emerson,  "  Every  man  is  a  bundle  of  his  ancestors."  By 
nurture  we  mean  the  sum  total  of  the  agencies  which  may  be  brought 
to  bear  upon  individuals  after  birth,  whether  by  himself  or  his  fellow- 
beings^  for  the  direction  and  development  of  this  nature. 

Let  us  consider  for  a  few  minutes  the  relative  importance  of  these 
two,  and  the  physician's  duty  with  reference  to  them.  Heretofore  the 
medical  profession  have  been  w^orking  on  the  side  of  nurture  almost 
exclusively.  But  have  we  not  duties  yet  unrecognized  and  oonse- 
quently  undone  in  the  direction  of  nature?  M.  de  CandoUe,  of  the 
French  Academy  of  Sciences,  in  a  recent  work  on  the  laws  of  hered-* 
ity,  after  an  analysis  of  the  lives  and  characters  of  two  hundred 
scientific  men  of  the  last  two  centuries,  arrives  at  the  following  gen- 
eral conclusions  as  stated  in  Science: 

1.  Heredity  is  a  general  law  which  admits  but  few  exceptions. 

2.  The  interruption  of  heredity  through  one  or  more  generatioiis 
(atavism)  is  rare,  perhaps  five  or  ten  times  in  a  hundred. 

3.  The  more  remarkable  a  person  is  for  good  or  ill,  the  more 
numerous  and  pronounced  are  his  characteristics. 
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4.  Women  show  fewer  distinctive  characteristics  than  men. 

5.  All  groups  of  characteristics  are  more  likely  to  be  transmitted 
by  fathers  than  by  mothers. 

6.  It  is  diiBcnlt  to  determine  whether  characteristics  which  have 
been  acquired  by  education  and  other  external  circumstances  are  trans- 
mitted by  heredity. 

7.  The  most  marked  cl^aracteristics  in  an  individual  are  generally 
those  received  from  both  parents,  especially  those  received  both  from 
parents  and  other  progenitors. 

Mr.  Galton,  after  carefully  studying  the  lives  of  180  distinguished 
scientific  men  of  England,  sets  forth  certain  facts  in  a  prominent 
light,  which,  for  the  purpose  of  understanding  more  clearly  some  of 
the  laws  that  seem  to  govern  heredity,  we  will  analyze  briefly. 

Taking  into  consideration  the  antecedents  of  107  of  these  men,  we 
find  descended  from  the  upper  and  middle  classes  104,  from  the  lower, 
three.  Hence,  he  says,  *^  It  is  by  no  means  thcf  case  that  those  who 
have  raised  themselves  by  their  abilities  are  found  to  be  abler  than 
their  contemporaries  who  b^an  their  careers  with  advantages  of 
fortune  and  social  position.  They  are  not  more  distinguished  as 
original  investigators,  neither  are  they  more  discerning  in  those 
numerous  questions,  not  strictly  scientific,  which  happen  to  '  be 
brought  before  the  councils  of  scientific  societies.  There  can  be  no 
doubt  but  that  the  upper  classes  of  a  nation  like  our  own,  which  are 
largely  and  continually  recruited  by  selections  from  below,  are  by  far 
the  most  productive  of  natural  ability."  Thus  he  indicates  the  hered- 
itary value  of  education  extending  through  several  generations. 

As  to  the  value  of  primogeniture,  in  a  total  of  ninety-nine 
recorded  cases,  sixty-one  belonged  to  the  elder  half  of  the  family. 

He  concludes,  therefore,  "  that  the  elder  sons  have,  on  the  whole, 
decided  advantages  of  nurture  over  the  younger." 

Under  the  head  of  fertility  he  finds  the  families  to  which  scientific 
men  belonged  usually  large.  Thus,  in  about  one  hundred  cases,  the 
total  number  of  brothers  and  sisters  of  these  men  averages  6.30,  while 
of  those  who  attained  thirty  years  of  age  the  average  is  4.80.  Com- 
paring with  these  figures  the  numbi^r  of  the  children  of  the  scientific 
men  themselves,  he  finds  the  number  of  their  living  children  (say  of 
ages  between  five  and  thirty)  to  be  4.70.  *'This  implies,"  he  says,  "a 
diminution  of  fertility  as  compared  with  that  of  their  own  parents, 
and  confirms  the  common  belief  in  the  tendencv  to  an  extinction  of 
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the  fkmilies  of  men  who  work  hard  with  the  brain*  *'On  the  other 
hand,  I  shall  show/*  he  says,  '*  that  the  health  and  energy  of  the  sci- 
entific men  are  remarkably  high  ;  it  therefore  seems  strange  that  there 
should  be  a  falling  off  in  their  offspring*"  He  finds  the  only  charao- 
teristics  common  to  those  8<?ieatific  men  whose  families  were  the 
smallest  to  have  been  that  they  possessed  a  relative  deficiency  of 
health  and  energy  in  res|>ect  to  that  of  their  own  parents,  ^'  Their 
absolute  health  and  energy  may  be  high,  far  exceeding  those  of  people 
generally,  but  I  speak  of  a  noticeable  falling  off  from  the  yet  more 
robust  condition  of  the  previous  generation.  It  is  this  which  appears 
to  be  dangerous  to  the  continuance  of  the  race/' 

Speaking  of  the  qualities  possessed  by  these  men,  he  says,  **  It  will 
be  seen  that  the  leading  scientific  men  are  generally  endowed  with 
great  energy ;  many  of  the  most  successful  among  them  have  labored 
ns  earnest  amateurs  In  extra  professional  houra^  working  far  into  the 
night/*  Of  those  who  reporte^l  definitely  as  to  the  energy  of  their 
parents,  by  far  the  greater  number  derived  this  quality  hereditarily 
from  one  or  both. 

As  to  their  health,  he  says,  "  The  excelleoee  of  the  liealth  of  the 
men  in  my  list  is  remarkable,  considering  that  the  majority  are  of 
middle  and  many  of  advanced  ages.  One-quarter  of  them  state  that 
they  have  excellent  or  very  good  health,  a  second  quarter  have  good 
or  fair,  a  third  have  good  health  since  they  attained  manhood,  and 
only  one-quarter  make  t^oin plaints  or  reservations. 

*'  It  is  positively  startling  to  observe  in  these  returns  the  strongly 
hereditary  character  of  good  and  indifferent  constitutions.  ♦  ♦  * 
All  statistical  data  concur  in  proving  that  healthy  persons  are  far  more 
likely  than  othei-s  to  have  healthy  progeny ;  and  this  truth  cannot  be 
too  often  illustrated  until  it  has  taken  such  hold  of  the  popular  mind, 
that  oonsiderations  of  health  and  energy  shall  be  of  recognized  import- 
ance in  questions  of  marriage,  as  much  so  as  the  probabilities  of  rank 
and  fortune." 

Perseverance  he  finds  to  be  a  third  quality  upon  which  great  stress 
is  laid,  and  which  is  uniformly  possessed  by  these  men,  and  almost 
universally  derived  from  their  parents. 

Practical  business  habits  are  generally  prevalent,  and  fully  one-half 
of  those  endowed  with  them  in  a  decuded  degree  accredit  one  or  both 
of  their  parents  with  the  same  faculty. 

Memory  he  finds  an  important  ingredient  in  that  aggregate  of  faoul- 
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iieSy  which  form  general  scientific  abih'ties.  That  is  shown  by  the  fact 
^hat  about  one-quarter  of  the  men  on  his  list  possessed  it  in  a  high 
<legree ;  but  it  is  not  an  essential  one^  because  it  is  defective  in  about 
one  case  in  fourteen.  Its  hereditary  character  is  abundantly  illustrated 
by  the  histories  of  his  subjects. 

Independence  of  character^  as  among  the  qualities  of  especial  service 
to  scientific  men,  he  finds  marked  in  excess  in  fifty  of  his  correspond- 
ents. In  only  two  wbs  it  below  par.  Its  hereditary  character  is  shown 
by  the  fact  that  the  home  atmosphere  which  these  men  breathed  in 
their  youth  was  generally  saturated  with  it.  In  confirmation  of  this 
he  refers  to  the  strange  variety  of  small  and  unfashionable  religious 
sects  to  which  they  or  their  parents  belonged.  Thus  some  were 
Quakers,  Faraday  was  a  Samdemanian,  others  were  Moravians,  Bible 
Christians ;  and  Unitarians  were  numerous. 

As  showing  the  influence  of  hereditary  causes  in  the  production  of 
the  taste  for  science,  his  correspondents'  replies  show  a  larger  propor- 
tion due  to  innate  taste  than  any  other  cause. 

Mr.  Gralton  declares,  ''When  nature  and  nurture  compete  for 
supremacy  on  equal  terms,  in  the  sense  to  be  explained,  the  former 
proves  the  stronger.  It  is  needless  to  insist  that  neither  is  self-suffi- 
cient ;  the  highest  natural  endowments  may  be  starved  by  defective 
nurture,  while  ho  carefulness  of  nurture  can  overcome  the  evil  tenden- 
cies of  an  intrinsically  bad  physique,  weak  brain  or  brutal  disposition. 
Diifcrences  of  nurture  stamp  unmistakable  marks  on  the  disposition  of 
the  soldier,  clergyman  or  scholar,  but  are  wholly  insufficient  to  efface 
the  deeper  marks  of  individual  character.  In  the  competition 
between  nature  and  nurture,  when  the  differences  in  either  case  do  not 
exceed  those  which  distinguish  individuals  of  the  same  race  living  in 
the  same  country  under  no  very  exceptional  conditions,  nature  certainly 
proves  the  stronger  of  the  two." 

This  opinion  strikingly  corresponds  with  that  of  the  physiologist 
Burdach,  who  says,  "  Heritage  has  in  reality  more  power  over  our 
constitution  and  character  than  all  the  influences  from  without, 
whether  moral  or  physical.'' 

In  two  previous  works,  most  interesting  and  instructive,  "The 
Origin  and  Development  of  Human  Faculty,"  and  "Hereditary 
Genius,"  Mr.  Galton  shows  how  markedly  those  intellectual  and  phy- 
sical powers  which  give  stamina  and  distinction  to  families  run 
through  generations.     He  points  out  how  early  marriages  give  rap- 
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idly-increasing  fidvantages  in  point  of  niimbenB  to  those 
indulging  in  tbem.  **  Hence  if  the  races  best  fitted  to  occupy  the 
land  are  encouraged  to  marry  early,  they  will  breed  down  the  others 
in  a  very  few  generations," 

This  brief  summary  will  siiiBoe  to  indicate  Mr.  Galton'fe  estimate 
of  the  value  of  heredity  in  producing  men  of  distinguished  abilities. 

Dr.  Elam,  in  **A  Physician's  Problems/^  arrives  at  the  following 
general  conclusions:  "In  procreation,  as  in  creation,  we  every wh€re 
trace  the  operation  of  two  principles^  similarity  and  diversity.  In 
obedience  to  the  law  of  aimilarity,  *  like  produces  like,'  equally  in 
species  and  in  families.  In  obe<lience  to  the  law  of  diversity,  chil- 
dren differ  from  tlieir  parents  and  from  each  other.  In  acoordanoe 
also  with  this  law,  there  is  the  }X)wer  of  returning  to  the  specific  type, 
whatever  may  have  been  the  modifications  produced  accidentally,  or 
by  the  influence  of  circumstances,  upon  the  race,-  even  as,  acoordiog' 
to  Dr.  Darwin,  the  different  varieties  of  pigeon  evince  a  tendency  to 
return  to  *  the  Blue  Rock'  tyi>e.  The  diversity  is  produced  by  the 
very  potency  of  operation  of  the  law  of  similarity,  whereby  tem- 
porary and  accidental  conditions  are  propagated.  Every  formatioD 
of  body,  internal  or  external,  every  deformity  or  deficiency,  froni 
disease  or  accident,  every  habit  and  every  aptitude — all  these  tilings 
are  liable  to  be,  or  may  be,  transmittetl  to  the  offspring.  In  the  case 
of  accidental  defects  and  modifications  of  the  specific  type,  the  off- 
spring usually  do  not  inherit  them  but  return  to  the  normal  type* 
Intellectual  endowments  and  aptitudes  are  liable  to  transmission,  and 
according  to  the  mental  cultivation  or  neglect  of  the  parents  will  be, 
as  a  general  rule,  the  capacity  and  facility  of  learning  of  the  children. 
This  will  be  more  evident  in  proportion  to  the  number  of  generatioua 
through  which  such  cultivation  or  neglect  has  been  practiced.  All 
moral  qualities  are  tmusmiasible  from  parent  to  child,  with  thia 
important  addition,  that  in  the  case  of  vicious  tendencies  or  habits, 
the  simple  practice  of  the  parent  becomes  the  paBsion,  the  mania,  the 
all  but  irresistible  impulse  of  the  child.  Even  when  the  very  iden-  ^ 
tical  vice  is  not  inherited,  a  morbid  organization  is  the  result,  which 
shows  itself  in  some  allied  morbid  tendeuey  or  some  seriouR  physical 
lesion.  All  chronic  diseases  appear  to  be  transmissible,  either  in  the 
original  form  or  in  a  transformation  of  the  morbid  tendency.  These 
inheritances,  normal  or  abnormal,  are  not  always  immediate  from  the 
parent,  or  even  in  a  direct  line,  but  they  miss  one  or  more  generations, 
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and  sometimes  have  only  appeared  in  oollateral  brancbes,  as  an  unde 
or  grand-nnole.  This  may  be  due  to  the  fact  that  some  of  the  in- 
herited qualities  may  lie  dormant  in  one  member  of  a  family  and  be 
active  in  others.  Of  all  morbid  heritages,  unsoundness  of  mind,  in 
its  numerous  forms,  seesis  to  be  the  most  certain  and  constant,  and 
the  results  form  a  considerable  proportion  of  our  criminal  population. 
But  whilst  by  the  law  of  similarity  children  become  subject  to  the 
imperfections  of  their  parents,  by  the  law  of  diversity  they  are  enabled 
to  escape  from  them.  These  evils  are  not  necessarily  entailed,  and  a 
proper  comprehension  of  the  principles  upon  which  these  diversities 
depend  enables  us  to  take  such  measures  as  will  facilitate  this  escape. 
The  offspring  of  that  large  portion  of  our  population  given  up  to 
intemperance  and  other  forms  of  vice,  inherit  from  their  parents  strong 
impulses  and  feeble  wills,  so  as  to  become  more  or  less  irresponsible, 
and  bear  a  peculiar  relation  to  the  law,  such  as  needs  special  investiga- 
tion. Matrimonial  alliances  should  be  so  r^ulated  as  to  avoid  the 
most  glaring  evils  mentioned  above.^' 

In  support  of  these  propositions,  he  adduces  numerous  facts  which 
we  can  but  briefly  hint  at.  Thus  he  shows  that  the  direct  transmis- 
sion of  the  qualities  of  the  parent  to  the  child  is  exhibited  iu  external 
resemblance,  in  similarity  of  internal  organization,  in  habit  and  ges- 
ture, in  temperament,  in  instinctive  impulses  and  in  moral  and  intel- 
lectual tendencies  and  aptitudes.  Also  accidental  defects  and  diseases 
are  occasionally  transmitted;  certain  vicious  habits  in  parents  and  vio- 
lations of  hygienic  law  give  rise  to  transformations  and  degenerations 
of  both  physical  and  moral  nature,  which  may  be  said  to  foredoom 
the  offspring  to  an  unfortunate  and  miserable  existence. 

Resemblances  of  person,  feature,  etc.,  are  illustrated  by  the  Jews, 
gypsies,  the  aquiline  nose  of  the  Bourbons,  the  thick  lip  of  the  reign- 
ing house  of  Austria,  which  is  said  to  be  due  to  the  marriage  of  the 
Emperor  Maximilian  with  Mary  of  Burgundy  over  300  years  ago. 
The  gigantic  figures  of  the  men  and  women  of  Potsdam  are  said  to  be 
due  to  the  guanls  of  Fretlerick  William  of  Prussia  having  been 
quartered  upon  the  town  for  fifty  years.  Breeders  of  cattle  can  modify 
at  will  a  race  by  lengthening  or  shortening  the  limbs,  increasing  or 
diminishing  the  fat  or  muscle,  or  placing  them  in  particular  localities, 
as  illustrated  by  the  race-horse  and  dray-horse.  Modes  of  walking, 
talking,  ()eculiar  gestures,  left-handed ness,  fecundity,  ^^u.sceptibility  to 
the  action  of  certain  drugs,  longevity,  albinism  and  melanism,  su{>er- 
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fluity  of  partfi,  as  six  toes  and  fingers,  peculiar  tastes  and  dislikes  for 
certain  foods  and  drinks,  are  all  transmissible.  Edncation  has  power 
to  modify  the  capacity  of  the  offapring  as  shown  by  pointers  and  St 
Bernard  dogs.  The  same  is  true  of  men  ;  for  example,  the  cbiidreo  of 
savages  are  less  amenable  to  instruction  than  those  of  civilized  people* 
Mathematical  and  linguistic  aptitudes  run  id  families. 

E!am  says :  "  1  cannot  see  any  reason  for  acknowledging  that 
bodily  habits  and  faculties  are  hereditary,  and  denying  it  in  regard  to 
those  of  the  mind/ ^  In  this  matter,  he  says,  **  there  is  not  that  kind 
and  amount  of  regularity  which  bespeaks  law," 

Genius  in  its  highest  forms  seems  not  to  be  transmitted ;  but,  as  Mr. 
Gal  toe  has  shown,  talent,  ability  and  superior  powers  are. 

Elam  shows  that  the  moral  faculties  are  subject  to  the  same  law. 
Propensities  and  tendencies  to  virtue  and  vice  are  hereditary,  not  the 
ads  themsdves.  Man's  freedom  is  not  obliterated,  but  he  is  destined 
to  a  life  of  more  or  less  strife  and  temptation  according  as  his  inherited 
dispositions  are  active  and  vicious  or  the  contrary.  Lecky  says: 
**  There  are  men  whose  whole  lives  are  spent  in  willing  one  thing  and 
desiring  the  opposite.** 

All  the  passions  appear  to  be  distinctly  hereditary,  as  anger,  fear, 
envy,  jealousy,  libertinage,  gluttony,  dninkenoess,  ! 

Of  the  latter,  a  writer  in  the  Psifehoiogieal  Journal  says :  **  The 
most  startling  problem  connected  with  intern ijerance  is,  that  not  only 
does  it  affect  the  health,  morals  and  intelligence  of  its  votaries,  but 
they  also  inherit  the  fatal  tendencies,  and  feel  a  craving  for  the  very 
beverages  which  have  acted  as  poisons  on  their  system  from  the  com- 
tucncement  of  their  being." 

M,  Morel  says :  "  I  have  never  seen  the  patient  cured  of  his  pro- 
pensity whose  tendencies  to  drink  were  derived  from  the  hereditary 
predisposition  given  to  him  by  his  parents/' 

Special  forms  of  crime  are  also  hereditary,  Lucas  believes  that  in 
the  formation  of  the  criminal  classes,  hereditary  influence  is  more 
powerful  than  education  or  example,  adding  **  that  as  the  latter  would 
fail  to  make  a  musician,  orator  or  mathematician,  in  default  of 
inherited  capacity,  so  they  would  fail  to  make  a  thief." 

Theft  has  been  known  to  run  through  at  least  three  generations;] 
60  beating  of  parents,  suicide,  cruelty,  v indict iveness  and  insolence  are] 
liereditar)'. 

Not  only  a|H3   the   permanent   and   established  characteristics  o£\ 
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parents  transmitted  to  children,  but  often  also  temporary,  transitory^ 
accidental  and  morbid  modifications  of  structure.  Thus  youth,, 
maturity,  age  and  precocity  may  be  reproduced  in  the  offspring  with 
qualities  belonging  to  each. 

From  fifty  to  eighty-four  per  cent,  of  the  cases  of  insanity  are 
estimated  to  be  due  to  hereditary  influences.  Maudsley  calls  attention 
to  the  immense  importance  of  hereditary  taint  as  a  cause  of  insanity,, 
and  says  that  two  considerations  are  to  be  borne  in  mind,  first,  the 
taint  is  of  varying  intensity,  and  may  be  developed  only  under  certain 
favorable  conditions.  Second,  not  only  may  insanity  in  the  parents- 
predispose  to  insanity  in  the  children,  but  any  nervous  disease,  epilepsy,, 
hysteria  or  neuralgia,  may  do  the  same ;  so,  conversely,  insanity  may 
predispose  to  other  forms  of  nervous  disease. 

Thus,  by  combinations  of  nervous  disorders  and  physical  and  moral 
sins  in  the  parents,  there  are  developed  in  the  offspring  morbid 
temperaments,  special  deformities  and  anomalies,  intellectual  and 
moral  aberrations,  impulsive  natures,  proneness  to  yield  to  certain 
temptations,  imbecile  judgments,  enfeebled  will  and  torpid  conscience. 
In  all  such,  moral  liberty  is  weakened,  and  these  are  the  parents  of 
the  '*  dangerous  classes." 

The  evils  attendant  upon  consanguineous  marriages  should  likewise- 
be  considered  in  this  connection.  They  have  been  pointed  out  very 
frequently  to  be  idiocy,  scrofula,  deafness,  blindness  and  insanity.. 
Even  the  union  of  persons  unrelated,  but  of  temperaments  nearly 
alike,  is  not  unattended  by  corresponding  dangers. 

The  most  complete  and  exhaustive  presentation  of  the  fact«  ot" 
heredity  accessible  to  English  readers,  that  has  fallen  into  our  hands, 
in  the  very  able  work  of  Th.  Ribot,  on  "  Heredity,"  (Appleton  &  Co.,) 
translated  from  the  French.  This  author  has  drawn  largely  from  all 
the  prominent  writers  on  this  and  kindred  topics,  such  as  Lucas^ 
Spencer,  Darwin,  Buckle,  Burdach,  Maudsley,  and  a  host  of  others, 
so  that  his  book  is  a  miniature  cyclopaedia  of  most  interesting  and 
valuable  facts  to  be  carefully  studied  by  everyone  concerned  for  the 
well-being  of  the  race. 

In  his  introduction  he  calls  attention  tu  the  fact^s  of  physiological 
heredity,  showing  how  children  resemble  their  parents  in  external 
structure,  in  general  appearance,  in  the  limbs,  the  trunk,  the  head, 
even  in  the  nails  and  the  hair,  but  especially  in  the  countenance^ 
expression  or  characteristic  features.     Strangely,  too,  children   may 
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undergo  guch  metamorphoses  as  shall  cause  one  to  resemble  at  ooe 
time  the  father  and  at  another  time  the  mother.  Heredity  may  also 
be  traced  in  the  tjomplexion  of  the  skin,  the  shape  and  size  of  the 
body ;  thnSf  obeaity  has  been  known  to  make  its  appearance  under  all 
the  disadvantages  of  hard  labor  and  poverty.  80,  too,  the  transmis- 
sion of  peculiarities  in  the  ft3rm,  size  and  anomalies  of  the  osseous 
system,  as  in  the  proportions  of  the  cranium,  thorax,  pelvis,  vertebral 
column,  and  even  the  smallest  Iwnes  of  the  skeleton,  are  of  daily 
observation.  Even  the  herpdity  of  excess  or  defect  in  the  number  of 
the  vertebrae  and  the  teeth  has  been  seen*  The  circulatory,  digestive 
and  muscular  systems  obey  the  same  laws  which  govern  the  traoaiiiid- 
sion  of  the  other  internal  systems  of  the  organism.  So,  too,  heredity 
regulates  the  proportions  of  the  nervous  system.  This  is  evident  in 
the  general  dimensions  of  the  brain  j  it  is  often  apparent  in  the  size 
and  even  in  the  form  of  the  cerebral  convolutions.  It  also  regulates 
the  fluids  as  well  aa  tlie  solid  parts ;  the  blood  is  more  abundant  in 
some  families  than  in  others,  and  this  superabundance  may  transmit  a 
predisposition  to  apoplexy,  hemorrhage  and  inflammation.  The  same 
may  be  said  with  regard  to  the  bile  and  lymph.  So,  too,  fecundity, 
leogth  of  life,  and  those  purely  personal  characteristics  called  idio- 
syncrasies are  Ijereditarily  transmitted.  In  some  families  the  hair 
turns  grey  in  early  youth,  and  the  vigor  of  the  physical  and  intel- 
lectual faculties  fails  prematurely.  In  some,  immunity  from  con- 
tagious diseases  is  a  well-established  fact.  Heredity  may  transmit 
muscular  strength  in  the  various  forms  of  motor  energy,  as  seen  in 
the  families  of  athletes,  prize-fighters,  wrestlers  and  oarsmen.  Some 
are  possessed  of  exquisite  dexterity  and  grace  of  movement,  aa  shown 
by  the  transmission  of  a  talent  for  dancing.  So,  too,  peculiarities  of 
voice  with  its  defects,  as  stammering,  speaking  through  the  nose  and 
lisping,  the  possession  of  great  jjowers  of  singing,  and  the  al)senee  of 
all  ear  for  melody,  are  transmissible.  Even  extreme  loquacity  seems 
to  run  in  fatnilies.  Dr.  Lucas  mentions  the  case  of  a  servant  girl 
who,  w*hen  dismiw^ecl  for  incessant  talkiug,  not  only  to  others  but  to 
dumb  beasts,  to  inanimate  things,  and  even  aloud  to  herself,  said  to 
her  employer:  **  It  is  no  fault  of  mine;  it  comes  to  me  from  my 
father  ;  the  same  fault  in  him  drove  my  mother  distracted,  and  one  of 
his  brothers  was  like  me,'^  The  transmission  of  anomalies  of  organi- 
zation is  a  well-observed  fact.  Thus,  horny  ejccre^cences  of  the  skin 
running  through  five  generations  have  been  observed  ;  so,  too,  albin- 
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ism,  rickets,  lameDess,  hare-lip  and  all  deviations  from  the  normal 
type  are  seen.  It  is  a  disputed  question  whether  these  variations 
remain  fixed  or  return  gradually  to  the  normal  type.  In  proof  of  the 
latter  may  be  mentioned  the  case  of  the  Colburn  family,  in  which 
each  member  had  six  fingers  and  toes.  The  anomaly  continued 
through  four  generations. 

The  ratio  of  normal  to  abnormal  was,  in  the  first  generation,  1  to 
36 ;  second  generation,  1  to  14 ;  third  generation,  1  to  3^ ;  showing 
a  return  to  the  normal  type  taking  place  very  rapidly. 

On  this  same  point  Dr.  OuU  says:  "The  strength  of  modem 
therapeutics  lies  in  the  clearer  perception  than  formerly  of  the  great 
truth  that  diseases  are  but  perverted  life  processes,  and  have  for  their 
natural  history  not  only  a  b^inning,  but  a  period  of  culmination  and 
decline.  The  effects  of  disease  may  be  for  a  third  or  fourth  genera- 
lion,  but  the  laws  of  health  are  for  a  thousand." 

Ribot  points  out,  too,  that  even  peculiar  habits  and  modes  of  physi- 
cal exertion  are  transmissible. 

The  bulk  of  his  work,  however,  is  taken  up  with  the  consideration 
of  the  heredity  of  intellectual  and  moral  qualities.  Thus,  in  his  first 
chapter,  he  points  out  how  natural  instincts  in  men  and  animals  are 
transmitted.  In  the  next,  how  sensorial  qualities,  those  of  touch, 
sight,  hearing,  smell  and  taste,  whether  defective  or  in  excess,  are 
banded  down  through  generations.  In  another  he  considers  the  gifls 
of  memory  with  all  its  peculiarities,  and  shows  how  it  is  heritable. 
In  the  next  he  takes  up  the  work  of  the  imagination,  as  in  writers, 
poets,  painters  and  musicians,  citing  numerous  cases  of  its  hereditary 
character.  In  the  fifth  he  considers  the  powers  of  the  intellect,  as 
exhibited  in  men  of  science,  philosophers,  economists  and  men  of 
letters.  In  the  sixth  he  treats  of  the  sentiments  and  their  abnormal 
variations,  the  passions,  showing  the  heredity  of  general  sensibility,  of 
antipathies,  of  the  sexual  appetite,  of  dipsomania,  of  moral  tenden- 
cies and  their  opposites,  gaming,  avarice,  thefb  and  homicide.  In  the 
seventh  he  considers  the  heredity  of  the  will,  the  two  classes  of  the 
mind  active  and  contemplative,  the  transraissibility  of  tlie  active 
faculties  in  statesmen  and  soldiers.  In  the  eighth  he  takes  up  the 
heredity  of  national  characteristics,  and  in  the  ninth  morbid  psycho- 
logical phenomena,  such  as  insanity,  hallucination,  suicide,  homicidal 
monomania,  demoniacal  possession,  hypochondria,  presentiments, 
mania,  dementia  and  general  paralysis.     In  ()art  second  he  considers 
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the  laws  of  heredity,  in  part  third  the  causes^  and  in  part  fourth  the 
consequences,  thus  giving  a  complete  statement  of  the  relations  of 
heredity  to  individual  and  social  life,  such  as  must  furnish  food  for 
thought  to  all  intelligent  men  of  whatever  station  in  life. 

This  brief  sketch  of  the  views  of  scientists  as  to  the  hereditary 
relations  of  families  may  be  appropriately  supplemented  by  a  state- 
ment of  the  coueluflioDs  at  which  rae^lical  men  have  arrived  as  to  the 
transmission  of  diseases. 

A  rapid  glance  over  the  pages  of  Carpenter,  Zierassen,  Reynolds 
and  Pepper  shows  that  heredity  is  accredited  with  more  or  less  influ- 
ence in  the  production  and  development  of  alcoholism,  cerebral  anio- 
raia,  angina  pectoris,  aneurism  of  the  aorta,  asthma^  atrophy^ 
progressive  muscular  ;  hypersemia,  brain  ;  hemorrhage,  brain  ;  hyper- 
trophy, brain  ;  calculi,  renal ;  chorea,  chlorosis;  cancer,  intestines,  kid- 
ney, liver,  stomach,  uterus ;  convulsions  infantile;  catarrh,  stomach  ; 
dementia  paralytica,  diabetes,  dyspepsia,  epilepsy,  gastritis,  gall-stones, 
goitre,  gout,  heart,  dilitation,  fatty,  rupture  of;  haemophilia,  hay  fever, 
hepatic  congestion,  hypochondriasis,  hysteria,  insanity,  leuoocythcemia, 
splenic;  lymphadenosis,  meningitis,  cerebral,  tubercu loos;  migraine, 
neurosis,  stomach;  neuralgia,  neuropathic  predisjwsition ;  paralysis, 
progressive  muscular  atrophy,  phthisis  puL,  pseudo-hypertrophy 
muscles;  rheumatism,  spasm  of  the  glottis,  somnambulism,  tabes  dor- 
salis,  spinal  irritation  and  sjrphilis,  affecting  mucous  membranes,  bones, 
joints,  glandular  structures  and  the  nervous  system. 

Thus  is  presented  an  outline  of  the  evils  to  be  avoided  in  hereditary 
descent.  We  have  said  that  physicians  heretofore  have  been  laboring 
on  the  side  of  nurture ;  they  have  taken  the  human  being,  as  brought 
into  the  world,  and  have  endeavored  to  correct  the  evils  found,  with 
but  slight  reference  to  the  doctrine  of  prevention.  Sanitary  science 
at  the  present  day  is  bringing  into  greater  prominence  preventive 
medicine,  as  contrasted  with  curative  medicine.  We  may  appropri- 
ately ask  ourselves,  therefore,  in  view  of  the  importance  of  this  sub- 
ject, what  the  profession  can  do  to  ward  off  these  evils,  and  to  develop 
a  stronger  and  nobler  race  upon  the  earth 

Says  Mr.  Galton  :  **Man  finds  himself  somehow  in  existence, 
endowed  with  a  little  power  and  intelligence ;  he  ought,  therefore,  to 
awake  to  a  fuller  knowledge  of  his  relatively  great  position,  and  begin 
to  assume  a  deliberate  part  in  furthering  the  great  work  of  evolution. 
He  may  infer  the  coarse  he  is  bound  to  pursue,  from  his  observatioci 
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of  that  which  it  has  already  followed,  and  he  might  devote  his  modi- 
cum of  power,  intelligence  and  kindly  feeling  to  render  its  future 
progress  less  slow  and  painful.  Man  has  already  furthered  evolution 
very  considerably,  half  unconsciously,  and  for  his  own  personal 
advantages,  but  he  has  not  yet  risen  to  the  conviction  that  it  i8  his 
religious  duty  to  do  so  deliberately  and  systematically/' 

We  are  met  here,  however,  by  another  difficulty.  Evolution  among 
riices  has  been  governed  by  the  principles  of  the  '^survival  of  the 
fittest.'' 

Says  Mr.  Gr^ :  "  The  abler,  the  stronger,  the  more  advanced,  the 
finer,  in  short,  are  still  the  favored  ones;  succeed  in  the  competition, 
exterminate,  govern,  supersede,  fight,  eat,  or  work  the  inferior  tribes 
out  of  existence."  As  instances  we  may  mention  the  Indians  of  the 
Antilles,  the  red  man  of  North  America,  the  South  Sea  Islander,  the 
Australian  and  even  the  New  Zealander. 

This  principle  of  natural  selection  holds  good  also  in  the  case  of 
nations,  examples  of  which  are  the  Greeks  overpowered  by  the  Romans, 
and  they  in  turn  by  the  rude  Northern  warriors. 

Bat  when  we  come  to  the  case  of  individuals  in  a  people,  or  classes 
in  a  community,  the  principle  would  appear  to  fail,  and  the  law  is  no 
longer  supreme.  Civilization  with  its  social,  moral  and  material 
complications  has  introduced  a  disturbing  and  conflicting  element.  It 
is  no  longer  the  strongest,  the  healthiest,  the  most  perfectly  organized. 
It  is  not  men  of  the  finest  physique,  the  largest  brain,  the  most 
developed  intelligence,  the  best  morale,  that  are  favored  and  successful 
in  the  struggle  for  existence;  rather  often  those  emasculated  by  luxury 
and  those  damaged  by  want,  those  rendered  reckless  by  squalid  poverty,. 
and  those  whose  physical  and  mental  energies  have  been  sapped,  and 
whose  characters  have  been  grievously  impaired  by  long  indulgence- 
and  forestalled  desires.  Respect  for  life  has  preserved  thousands  with 
tainted  constitutions,  and  frames^  weakened  by  malady  or  waste. 
"  Brains  bearing  subtle  and  hereditary  mischief  in  their  recesses  are 
sufiered  to  transmit  their  terrible  inheritance  of  evil  to  other  genera- 
tions, and  to  spread  it  through  a  whole  community."  Security  for 
property,  with  its  transmission  and  enjoyment,  has  enabled  many  an 
unworthy  and  incapable  i)ossessor  and  inheritor  to  take  precedence 
over  others  in  many  of  the  walks  of  life,  to  carry  off  the  most  desirable 
brides  from  less-favored  though  nobler  rivals,  and  make  them  the 
mothers  of  a  degenerating  instead  of  an  ever-improving  race.     Thus 
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both  the  upper  and  the  lower  classes  of  society  are  uoiitted  to  carry 
forward  the  improvement  of  man  kind.  Both  marry  as  early  as  they 
please,  and  have  as  many  children  as  they  please,  the  rich  because  it 
,  is  in  their  power,  the  poor  because  they  have  no  motive  for  abstineooe, 
and  scanty  food  and  hard  circumstances  do  not  oppose,  but  rather 
encourage  proci^eation*  **  It  is  the  middle  classes,  those  who  form 
the  energetic,  reliable,  improving  element  of  the  population,  those 
who  wish  to  rise,  and  do  not  choose  to  sink,  those,  in  a  word,  that 
constitute  the  true  strength  and  wealth  and  dignity  of  nations — it 
is  those  who  abstain  from  marriage  or  postpone  it."  (Greg.)  Mr. 
Galtou  also  says :  *^  Again,  there  is  a  constant  tendency  of  the 
best  men  in  the  country  to  settle  in  the  great  cities,  where  mar- 
riages are  less  prolific  and  children  less  likely  to  live.  Owing  to 
these  several  causes,  there  is  a  steady  check  in  an  old  civilization  on 
the  fertility  of  the  abler  classes.  The  improvident  and  unambitious 
are  those  who  chiefly  keep  up  the  breed.  So  the  race  gradually  degen- 
erates, becoming  with  each  successive  generation  less  fitted  for  a  high 
civilization,  although  it  retains  the  external  appearances  of  one;  until 
the  time  comes  when  the  whole  political  and  social  fabric  caves  in,  and 
a  greater  or  less  relapse  towards  barbarism  takes  place.'* 

Thus  the  tendency  iu  commuoitieg  of  advanced  civilization  to 
multiply  from  their  lower  rather  than  their  higher  specimens,  consti- 
tutes one  of  the  most  formidable  dangers  with  which  that  civilization 
is  threatened.  The  counteracting  influences  it  is  to  be  hofjcd  will  be 
found  in  the  spreading  intelligence,  the  matured  wisdom,  the  ripened 
self-control,  in  the  social  virtues  which  that  civilization  nurtures  and 
in  which  it  ought  to  culminate.     (Greg,) 

One  other  cause  of  the  numerical  failure  of  the  higher  tj^pes  is  to 
be  found  in  the  fact  already  alluded  to  by  Mr.  Galton,  on  discovering 
that  the  children  of  scientific  men  are  not  as  numerous  as  those  of 
their  own  fathers,  namely,  that  cerebral  development  tends  to  lessen 
fecundity.  It  would  seem,  therefore,  that  herein  lies  one  of  the 
greatest  dangers  of  a  high  order  of  civilization.  The  answer  is  so 
admirably  given  by  Mr,  Herbert  Spencer,  in  his  **  Principles  of 
Biology,*'  that  we  give  it  in  part  as  quoted  by  Mr.  Greg : 

"The  necessary  antagonism  of  individuation  and  genesis  not  only 
fulfills  with  precision  the  a  priori  law  of  maintenance  of  race,  from 
the  monad  up  to  man,  but  insures  the  final  attainment  of  the  highest 
form  of  this  maintenance,  the  form  in  which  the  amount  of  life  shall 
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be  the  greatest  possible,  and  the  births  and  deaths  the  fewest  possible. 
The  excessive  fertility  has  rendered  the  process  of  civilization  inevi- 
table, and  the  process  of  civilization  must  inevitably  diminish  fertility, 
and  at  last  destroy  its  excess.  From  the  beginning,  pressure  of  popu- 
lation has  been  the  proximate  cause  of  progress.  It  produced  the 
original  diffusion  of  the  race.  It  compelled  men  to  abandon  predatory 
habits  and  take  to  agriculture.  It  led  to  the  clearing  of  the  earth's 
surface.  It  forced  men  into  the  social  state ;  made  social  organization 
inevitable,  and  has  developed  the  social  sentiments.  It  has  stimulate^ 
to  progressive  improvements  in  production,  and  to  increased  skill  and 
intelligence.  It  is  daily  thrusting  us  into  closer  contact  and  more 
mutually  dependent  relationships.  And  after  having  caused,  as  it 
ultimately  must,  the  due  peopling  of  the  globe,  and  the  raising  of  all 
its  habitable  parts  into  the  highest  state  of  culture;  after  having 
brought  all  processes  for  the  satisfaction  of  human  wants  to  perfec- 
tion ;  after  having,  at  the  same  time,  developed  the  intellect  into  com- 
plete competency  for  its  work,  and  the  feelings  into  complete  fitness 
for  social  life,  the  pressure  of  population,  as  it  gradually  finishes  its 
work,  must  gradually  bring  itself  to  an  end." 

Having  thus  briefly  stated  a  few  of  the  elements  of  the  great  prob- 
lem before  us,  what  we,  as  physicians,  should  be  studying  is,  not 
merely  how  to  relieve  the  suffering  which  comes  into  the  world,  and 
prolong  the  lives  of  the  wretched  and  miserable,  as  well  as  of  the 
healthy,  but  how  to  secure  that  a  larger  proportion  of  those  born  shall 
come  as  of  right  to  the  possession  of  an  inheritance  of  health,  long 
life,  energy,  well-l)alanced  sensitiveness  of  organization,  self-reliance 
and  enthusiasm,  which  go  to  make  the  difference  between  one  fitted  to 
advance  the  world  in  its  upward  course,  and  one  ever  dependent  on 
humanity  for  even  a  tolerable  existence.  Dr.  Holmes  has  said : 
"There  are  people  who  think  that  everything  may  be  done,  if  the 
doer,  be  he  educator  or  physician,  be  only  calleil  '  in  season.'  No 
doubt ;  but  in  season  would  be  often  a  hundred  or  two  years  before 
the  child  was  born,  and  {)Oople  never  send  so  early  as  that." 

Let  us  now  begin  to  save  a  few  of  the  unborn. 

What,  then,  are  some  of  the  methods  whereby  this  is  to  be  accom- 
plished ? 

Man  at  the  present  is  the  out(M)me  of  past  centuries  of  animal  life 
upon  the  earth,  the  foremost  prcnluct,  "  the  heir  of  untold  ages  and 
in  the  van  of  (urcuuistance."     As  no  naturalist  can  tell   how  any 
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improved  sp^oiee  originates,  but  has  learned  to  seize  the  happy  pro- 
duct, multiply,  propagate,  and  still  further  develop  it,  so  we  should 
humbly  and  patiently  study  the  conditions  which  seem  to  have  pro- 
duced any  marked  and  noble  stock  in  the  human  family,  perpetuate 
and  nourish  the  individuals,  and  encourage  tliem  to  beget  their  like 
by  suitable  marriages,  that  their  offspring  may  be  a  permanent  pos- 
session on  the  earth. 

Mr.  Galton  says:  "It  is  hardly  necessaiy  to  insist  on  the  cer- 
tainty that  our  present  imj>erfect  knowledge  of  the  limitations  and 
oouditions  of  hereditary  transmission  will  be  steadily  added  to;  but 
I  would  call  attention  again  to  the  serious  want  of  adequate  materials 
for  study  in  the  form  of  life-histories.  It  is  fortunately  the  case  that 
many  oi  the  rising  medical  practitioners  of  the  foremost  rank  are 
become  strongly  impressed  with  the  necessity  of  possessing  them,  not 
only  for  the  better  knowledge  of  the  theory  of  disease,  but  for  the 
personal  advantage  of  their  patients,  whom  they  now  have  to  treat 
less  appropriately  than  they  otherwise  would,  through  ignorance  of 
their  hereditary  tendencies  and  of  their  illnesses  in  past  years,  the 
medical  details  of  which  are  rarely  remembered  by  the  patient,  even 
if  he  ever  knew  them.  With  the  help  of  so  powerful  a  personal 
motive  for  keeping  life-histories,  and  of  so  influential  a  body  as  the 
medical  profession  to  advocate  its  being  done,  and  to  show  how  to  do 
it,  there  is  considerable  hope  that  tlie  want  of  materials,  to  which  I 
have  alluded,  will  gradually  be  supplied/' 

Acconlingly,  he  has  prepared  a  "  Life  History  Album,"  which,  with 
a  "  Record  of  Family  Faculties,"  is  a  veritable  muUum  in  parvOj  so 
convenient  and  comprehensive  that  most  intelligent  families  would  be 
only  too  glad  to  have  them  brought  to  their  notice  for  prompt  and 
continuous  use. 

May  we  not,  then,  with  the  aid  of  these  life-histories,  arouse  ia 
every   family   an   approach   to   some  adequate   appreciation  of  the 
immense  value  of  the  knowledge  so  acquired,  both  to  the  individuals! 
themselves  for  the  right  governing  of  their  lives  as  they  come  Uyl 
maturity,  and  also  to  guide  in  the  selection  of  appropriate  eompaoion»i 
whereby  to  propagate  such  qualities  as  shall  most  enrich  the  world  ? 

Instruction  may  be  given  to  parents  and  teachers  in  the  matter  of 
the  several  diatheses,  and  so  children  may  be  taught  to  recognize  and 
shun  that  most  wide-spread  and  pernicious  one,  the  strumous,  which 
now  destroys  more  lives  than  any  dreaded  plague  or  [>estilence.     The 
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^fleets  of  the  intermarriage  of  families  and  of  persons  of  like  tempera- 
ments should  be  pointed  out.  Simple  books  in  plain,  untechnical 
language,  like  Fothergill's  ^^  Maintenance  of  Health/'  which  has  a 
chapter  on  the  subject  of  inheritance,  could  be  placed  in  the  hands 
of  all  moderately-educated  families.  The  careful  study  of  Ribot's 
*'  Heredity  "  would  greatly  profit  any  intelligent  household. 

The  subject  should  be  insisted  on  as  a  vital  matter  of  study  in  all 
higher  schools  in  which  physiology  and  hygiene  are  taught.  Happily, 
many  of  our  State  Legislatures  are  being  aroused  to  the  overwhelm- 
ing importance  of  the  latter  subject. 

Thus,  both  in  the  family  life  and  in  the  school,  the  growing  youth 
would  be  taught  to  r^ard  themselves  as  parts  of  a  great  system  of 
rational  beings,  fitted  by  heredity  to  carry  on  certain  works,  and  urged 
so  to  adjust  themselves  to  their  environment  that  the  best  of  which 
they  are  capable  may  be  accomplished,  and  the  resulting  offipring  be 
enabled  to  start  on  a  slightly  higher  plane.  If  physicians  and  sani- 
tarians will  set  this  before  them  as  the  ideal  standard  up  to  which  the 
family  and  the  school  must  be  brought,  the  two  most  important 
agencies  for  the  elevation  of  the  race  will  be  won. 

In  the  furtherance  of  this  scheme,  likewise  we  believe  that  the 
family  physician  should  be,  and  if  it  were  properly  carried  out,  would 
become,  more  and  more  the  trusted  counselor  and  advisor  of  those 
under  his  charge.  Matrimonial  ^alliances  would  be  more  especially 
subjects  for  his  wise  and  affectionate  judgment.  If  it  is  the  physi- 
<nan's  duty,  in  common  with  all  philanthropists,  to  protect  the  help- 
less, relieve  the  suffering  and  prolong  the  lives  of  the  sick  and 
diseased,  it  is  more  imperatively  his  duty  to  prevent,  by  all  legitimate 
means,  the  birth  of  such  into  the  world.  Thus,  he  may  aid  in 
hastening,  as  Mr.  Greg  says,  that  "  day  when,  as  the  moral  tone  of 
society  advances,  and  men  rise  to  some  larger  and  more  vivid  percep- 
tions of  their  mutual  obligations,  the  propagation  of  vitiated  consti- 
tutions, as  well  as  of  positive  disease,  will  be  universally  condemned 
as  culpable,  and  possibly  prohibited  as  criminal.  Some  classes  and 
<x>mmunities  have  already,  from  time  to  time,  reached  this  slight 
rising  ground  in  social  virtue,  in  reference  to  the  three  fearful  mala- 
dies of  insanity,  leprosy  and  cretinism.  Surely  a  further  progress  in 
knowledge  and  reflection,  and  a  somewhat  wider  range  of  sympathy, 
may  extend  the  list  to  scrofula,  syphilis  and  consumption.  I  can 
discern  no  reason,  l)oyond  our  own  halting  wisdom  and  deficient  sense 
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of  right^  the  strange  ignorance  of  some  claBses,  and  the  stranger  sense- 
lefifineas  of  others,  our  utterly  wonderful  and  persistent  errors  in 
political  and  social  philoaophy  in  nearly  every  line,  why  a  very  few 
generations  nhonld  not  have  nearly  eliminated  fi*oni  the  community 
those  who  ought  not  to  breed  at  all,  and  have  taught  prudence  to 
those  who  ought  to  breed  only  in  moderate  and  just  proportions*" 

Business  enterprises,  changes  of  residence  and  occupation,  with  all 
the  complicated  effects  of  climate,  food  and  clothing,  and  the  relative 
value  of  new  social  relations,  should  be  thoroughly  discussed  by 
families  with  the  physician.  They  icriH  be  when  life,  in  its  highest 
and  best  sense,  becomes  "  more  than  food  and  the  body  more  than 
raioient-'' 

We  can  only  suggest  a  few  ways  in  which  the  speoialist  may  be 
helpful  to  society  in  this  work.  For  example,  Dr.  J,  S.  Billing^ 
(Art.  Hygiene,  Pepper's  Syst.  Med.)  says:  ** The  importance  of  tak- 
ing into  account  hereditary  influences  is  well  illustrated  by  the  care 
which  is  taken  to  obtain  information  with  regard  to  them  in  well- 
conducted  life  insurance  companies.  The  medical  examiners  of  such 
companies  have  their  attention  specially  called  to  this  matter,  and  the 
following  extract  from  a  manual  of  instructions  shows  how  it  is 
regarded  from  a  business  point  of  view :  *  If  consumption  is  found 
to  have  occurred  in  the  family  of  the  applicant,  he  is  to  be  regarded 
not  insurable  under  the  following  eh"cumstances,  viz*; 

YcArs  of 
age. 

If  in  both  parenie^  not  insurable  until 40 

If  in  one  parent,  not  insurable  until  (except  for  10  ten-year 

endowments,  tben  SOyeara) , -  3<> 

If  in  two  members,  not  parente 35 

If  in  one  member,  brother  or  sieter  (except  for  10  ten -year 

endowments,  when  peculiarly  favorable) 20 

"If  apoplexy,  paralyfiis  or  heart  disease  is  found  to  have  occurred 
in  any  two  members  of  the  applicant's  family,  he  is  to  be  regarded  as 
insurable  only  upon  the  endowment  plan,  the  term  of  insurance  to 
expire  prior  to  his  reaching  the  age  of  fifty  years.  If  insanity  shall 
have  so  occurred  (in  two  members),  a  provisionary  clause  is  esgeotial^ 
and  is  attached  to  the  policy  by  the  company." 

We  ask,  why  should  not  such  facts,  the  results  of  long  years  of. 
work  by  medical  examiners,  be  more  generally  published  through  ihe 
pre99,  till  the  fathers  and   mothers  of  the  country   realize  them  as 
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thoroughly  as  do  the  directors  of  insuraDce  companies?  If  a  life  is 
not  insurable,  what  is  its  marriageble  value?  What  a  burden  of 
sufiering  and  unrequited  toil,  sickness  in  the  progeny  and  blasted 
hopes  in  the  parents,  will  result  from  the  union  of  such  with  others 
equally  vitiated ! 

The  hereditary  transmission  of  diseases  of  the  eyes,  heart,  lungs, 
nervous  system,  kidneys,  digestive  viscera,  blood  and  generative 
organs  should  be  constantly  kept  before  the  profession  by  specialists, 
and  such  facts  and  figures  as  may  be  made  comprehensible  to  the  laity 
should,  for  their  guidance,  be  given  to  the  press,  and  so  spread  broad- 
cast through  the  land. 

We  believe  that  the  pulpit  should  likewise  be  urged  by  the  medical 
profession  to  contribute  its  share  to  the  general  good,  in  the  preaching 
of  a  religion  of  humanity  which  should  condemn  disobedience  of 
physical  law  as  equally  culpable  with  infractions  of  the  moral  code. 
In  the  light  of  this  tnith,  the.  reckless  imposition  of  disease,  early 
blight,  hopeless  wretchedness  and  premature  death  upon  helpless  and 
inoffending  offspring  should  be  regarded  and  taught  as  a  most  heinous 
crime  against  man  and  God.  The  possession  of  the  globe  by  a  strong 
and  noble  race,  and  its  conversion  into  a  paradise,  should  be  regarded 
as  among  the  legitimate  aims  of  the  earthly  life,  and  not  merely  the 
speedy  transfer  of  that  race  to  new  and  untried  conditions  in  a  life  to 
come. 

We  are  happy  to  see  that  some  of  the  clergy,  already  aroused  to  the 
importanee  of  this  matter,  are  writing  and  preaching  upon  it. 

The  conclusions  at  which  we  arrive,  then,  from  this  hasty  review 
may  be  summed  up  as  follows : 

In  determining  the  mental  and  physical  characters  and  efficiency 
of  man,  nature  is  more  potential  than  nurture.  Great  powers  of  body 
and  mind  seem  to  run  for  generations  in  families.  Early  marriages 
favor  the  rapid  multiplication  of  those  engaging  in  them.  Hence 
they  should  be  encourage<l  in  the  strong,  discouniged  in  the  weak. 

Defects  of  constitution  descend  to  posterity  even  more  certainly 
than  their  opposites.  It  becomes  man's  duty,  therefore,  systematically 
to  favor  the  evolution  of  a  higher  race.  Suitable  matrimonial  alli- 
ances are  among  the  most  powerful  agencies  for  the  accomplishment 
of  this  purpose.  In  this  process  the  l)est  and  strongest  races  and 
nations  have  survived  in  the  past,  but  civilization  has  introduced  into 
society  elements  favoring  the  rich  and  the  poor,  worthless  classes ;  and 


392 


REPORT  ON  yiTAL  STATISTICS. 


the  increasing  demands  of  that  ctvilizatioD  have  made  the  iotellectual 
less  fertile,  thus  putting  a  check  upon  the  growth  of  the  best  classes 
in  Bociety,  which  only  intelligent  and  educated  forethought  can  coun- 
teract. 

Our  duties  are,  then,  to  cultivate  and  perpetuate  the  nobler  types 
of  roan  kind.  To  do  this  we  should  encourage  increase  of  knowledge 
among  families  by  inducing  them  to  write  and  study  most  diligently 
their  life  histories,  and  to  govern  tiieir  family  alliances  acoordingly. 

Teachers,  also,  should  be  instructed  in  their  value  and  importance, 
that  schools  may  become  propagators  of  this  class  of  truths. 

The  family  physician  should  at  once  put  those  under  his  charge 
upon  their  guard  as  to  certain  hereditary  evils  to  be  avoided,  and  hold 
up  to  view  the  constitutional  qualities  more  to  be  desired  than  wealth 
and  social  position. 

Specialists  should  see  that  the  press  teems  with  the  facts  and  figures 
which  show  the  pitfalls  and  the  prizes  of  life. 

The  clergy  should  be  urged  to  preach  that  the  heavenly  life  must 
begin  in  the  right  use  of  the  earthly,  and  that  men  are  best  fitted  to 
die  when  best  prepared  to  live. 
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Under  this  division  we  include  all  children  under  five  years  of  age. 
These  can  be  divided  into  three  classes,  viz.,  those  under  one  month, 
those  between  one  month  and  one  year  of  age,  and  those  from  one 
year  to  five.  Those  under  one  month  are  often  spoken  of  separately, 
because  they  so  often  perish  from  causes  incident  to  birth,  or  from 
disabilities  that  existed  at  the  time  of  birth.  Those  under  one  year 
include  the  suckling  period,  and  are  apt  to  be  involved  in  causes 
which  affect  the  health  of  mothers.  It  is  not  so  important  to  consider 
these  separately  from  others  under  five  years  of  age  as  it  is  those  who 
die  under  one  month,  since  in  many  respects  they  fall  into  the  general 
class,  and  the  special  influences  between  one  month  and  one  year  can 
be  noted  without  full  numerical  comparison. 

Deaths  as  a  whole  under  five  years  of  age  are  important  to  be 
considered  separately,  (a)  because  they  to  some  d^ree  indicate  race 
vitality ;  (6)  because  of  the  large  proportionate  number  that  occurs ; 
(c)  and  because  so  often  they  are  the  index  of  causes  of  mortality 
which  are  preventable  and  ought  to  be  abated.  Deaths  that  occur 
under  one  month  so  far  show  imperfect  inheritance,  or  early  misman- 
agement, or  ill-intent,  that  they  often  need  to  be  inquired  into  in 
order  to  separate  these  causes. 

It  is  generally  not  difficult  for  physicians  to  determine  between 
•those  causes  of  death  which  are  developmental,  aud  those  which  are 
diathetic  or  constitutional ;  those  which  occur  by  carelessness  or  ignor- 
ance of  management,  and  those  which  are  directly  from  neglect  or 
ill-intent.  We  separate  those  under  one  month  because  unless  these 
causes  are  very  accurately  specified  the  causes  of  death  assigned  are 
often  misleading.  Thus,  marasmus  and  diarrhoea  are  oft^en  put  down 
as  causes  of  death  for  the  first  month,  when  these  have  been  but 
incidents.  As  the  child  becomes  a  little  older  the  special  cause  of 
sickness  becomes  more  ascertainable.  It  is  for  this  reason  that  in  our 
tables  of  causes  of  death,  the  causes  under  one  month  are  not  added 
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to  the  general  table  unless  the  death  has  been  caused  bysomecon* 
tracted  disease. 

Deaths  of  children  under  one  year  of  age  are  always  analyzed  with 
advantage  because  they  are  so  numerous  and  so  uniformly  show  a  very 
marked  influence  resulting  from  modes  of  feeding.  Diarrhoea,  which 
is  the  cause  of  very  many  deatlis  under  five  years  of  age,  Lg  especially 
the  cause  of  death  to  those  under  one  year.  In  a  record  of  the  city 
of  New  Haven  for  five  months,  from  June  1st,  1884,  to  November 
1st,  1884,  out  of  269  deaths  under  five  years  of  age  111  were  from 
diarrhcea;  all  but  seven  being  over  one  month  and  more  than  four- 
fifths  being  under  one  year. 

In  August,  1885,  Dr.  Lindsley,  the  health  officer  of  New  Haven^ 
after  noticing  the  death-rate'araong  children  from  intestinal  diseases, 
says  the  statement  is  in  exact  agreement  with  the  observation  of  pre- 
vious summers  for  several  years.  It  shows  how  definitely  the  deaths 
of  the  little  ones  are  associated  with  insanitary  conditions  about  their 
houses,  and  it  shows  with  equal  force  how  exempt  from  fatal  intestinal 
diseases  are  those  fortunate  babies  who  live  in  houses  with  good  sani- 
tation. There  were  thirty-two  deaths  in  August  from  infantile  diar- 
rhtea.  Of  these  the  homes  of  only  four  have  not  been  inspected.  Of 
the  remaining  twenty-eight  we  have  written  reports  in  the  office,  and 
they  are  as  follows :  In  twenty-seven  of  twenty-eight  there  was  a 
privy  in  use  in  the  yard.  In  the  only  case  in  which  there  was  none 
the  deficiency  was  supplemented  by  overcrowding,  there  being  fifteen 
families  in  a  block  of  tenements.  In  twenty-two  of  the  twenty-six 
there  were,  in  addition  to  the  privies,  the  densely-local  abomination^ 
the  cesspool.  In  six  of  these  the  situation  was  rendered  worse  by 
untrapped  sinks,  and  in  one  other  by  a  leaky  drain.  In  eighteen  of 
these  houses  w^ell-water  was  the  only  supply,  and  every  well  was  in 
close  proximity  to  a  privy  and  cesspool,  often  between  the  two.  There* 
were  no  other  deaths  from  infantile  diarrhcea  reported  to  the  regis- 
trar in  August.  Of  the  thirty-two  the  homes  of  twenty-eight  have 
been  inspected,  and  it  is  on  our  records  that  twenty-seven  of  the 
twenty-eight  were  living  over  privy- van  Its  and  cesspools,  and  thirteen 
of  them  drinking  the  soakage  of  these  filth-pits  from  the  other  hole 
in  the  ground  called  the  well  Comment  on  the  alcove  facts  seema 
unnecesBarj\  The  most  obvious  and  positive  influences  which  these 
facts  teach  is  that  fatal  infantile  diarrhcea  is  limited  to  those  who  are 
exposed  to  the  exhalations  of  human  excrement  collected  in  maaseft 
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on  the  ground,  and  that*  the  large  portion  of  the  population  not  so 
exposed  are  exempt  from  these  intestinal  disorders  in  a  fatal  form. 

According  to  our  last  quinquennial  record,  out  of  108,278  deaths 
42,345  were  under  five  years  of  age.  Of  these  11,768  died  of 
diarrha?al  diseases.  Those  of  adults  being  separately  tabulated  with 
diseases  of  the  digestive  tract.  Of  the  42,345  cases  27,704  where  in 
cities  of  over  5,000  population. 

These  results  are  of  much  value  because  they  agree  "with  all  ' 
statistics  of  the  same  kind  which  have  been  gathered  in  a  large  num- 
ber of  places,  and  through  long  periods  of  time  by  most  careful 
observers."  A  greater  significence  arises  from  the  fact  that  careful 
investigation  shows  that  artificial  feeding  greatly  increases  this  death- 
rate.  The  New  Haven  inquiry,  made  by  E.  H.  Jenkins,  Ph.D.,  is 
so  painstaking,  and  shows  so  much  ability  in  making  right  use  of 
figures  and  right  deductions  therefrom,  that  we  cannot  do  better  than 
quote  so  much  of  it  as  relates  to  this  part  of  the  subject : 

"Of  the  111  children  who  died  of  infantile  diarrhoea,  14  were 
nursed  entirely  by  their  mothers,  12  others  were  nursed  less  than  1 
month,  5  between  1  and  2  months,  2  between  2  and  3  months,  3  be- 
tween 4  and  5  months,  and  3  between  6  and  9  months.  5  were  both 
nursed  and  bottle-fed,  and  of  13  cases  the  particulars  are  not  known. 
54  were  not  nursed  at  all.     That  is,  out  of  98  cases — 

-14.3  per  cent,  were  children  nursed  by  their  mothers. 

77.5  per  cent,  were  children  bottle-feu  wholly  or  in  part  from 

the  time  they  were  2  months  old. 
8.2  per  cent,  were  children  who  were  longer  nursed  than  the 

others,  but  were  bottle-fed  at  the  time  they  were 

taken  sick. 

100.0 

**  Published  statistics  generally  agree  in  this,  that  u  large  majority 
of  those  who  die  in  infancy  were  fed  by  hand,  that  is,  were  fed  in  an 
unnatural  way.  In  those  countries  where  the  death-rate  of  children 
under  one  year  of  age  is  least  (under  15  per  cent,  of  the  total  number 
bom  alive  in  Norway,  Sweden  and  ^reland),  the  nursing  of  children 
by  the  mother  is  almost  universal. 

"In  Lower  Bavaria  and  the  Palatinate,  where  nursing  bv  the 
mother  is  the  exception,  50  |)er  cent,  die  under  one  year  old,  while  in 
a  portion  of  Upper  Bavaria,  where  all  the  children  are  nursed,  in 
spite  of  poverty  and  a  harsh  climate,  only  25  per  cent.  die.  A  recent 
English  writer  states  that 'it  is  a  well-known  fact  that  during  the 
Lancashire  famine,  when  no  work  was  to  \ye  had,  the  infant  mortality 
rate  fell  considerably,  in  spite  of  decreased  earnings.'     'In  Coventry 
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the  diarrhceal  death-rate  among  childrenj  due  to  improper  feeding,  has 
been  shown  to  vary  considerably »  and  in  proportion  to  the  pro8i>erity 
of  trade,  being  reduced  two-thirds  when  the  trade  waa  at  the  slackest 
and  the  mothers  consequently  thrown  out  of  employment/ 

**  This  English  writer,  F/E.  Atkinson,  Medical  Officer  of  Health, 
voices  the  nearly  unanimous  opinion  of  medical  authorities  when  he 
says,  *I  believe  there  are  very  few  cases  where  a  child  cannot  be 
nursed  by  its  own  mother.  Refusal  to  nurse  in  the  working  classes 
is  caused  by  the  necesaity  of  the  mother's  working/  It  has  been 
proposed  in  England  that  the  employment  of  women  in  factories 
within  a  year  after  the  birth  of  a  child  should  be  prohibited  by  law. 
In  Belgium,  where  the  government  has  established  public  nurseries 
for  the  care  of  the  children  of  working  women,  the  death-rate  among 
infants  is  lower  than  in  any  other  country.  This  is  largely  due,  no 
doubt,  to  the  better  care  which  the  children  receive  at  the  nurseries, 
and  especially  in  the  matter  of  feeding. 

**  The  special  dangers  to  which  a  child  is  exposed  who  is  brought  up 
by  band  are  manifold.  In  the  first  place,  cow's  milk  at  the  best 
cannot  be  made  to  have  the  same  chemical  composition  as  mother's 
milk,  with  any  amount  of  domeatic  doctoring;  it  is  at  best  a  food  not 
fully  suited  to  the  needs  of  the  infant.  This  unnatural  food  must  be 
assimilated,  too,  while  the  digestive  organs  are  imperfectly  developed, 
and  in  a  particularly  sensitive  condition. 

"Again,  milk  is  known  to  be  a  common  channel  for  distributing 
zymotic  diseases.  Living  germs  find  in  milk  a  most  suitable  breed- 
ing-place, and  if  it  is  exposed  at  all  to  the  emanations  or  germs  from 
any  decomposing  rautber-=aud  how  difficnlt  it  is  to  avoid  this  under 
the  most  favorable  circumstauce-s  housekeepers  can  testify — it  will 
itself  receive,  multiply  and  transmit  them, 

**  If  the  milk  is  watered  by  the  seller  with  impure  water,  or  if  his 
cans  are  washed  in  impure  water,  or  if  the  milk  after  it  is  delivered 
to  the  family  is  diluted  for  the  babe  with  bad  water,  or  if  it  suffers 
contact  with  any  noisome  substance  or  emanations,  there  is  great  dan- 
ger to  the  child. 

"Sometimes  to  the  milk  is  added  arrow-root  or  other  farinaceous 
matters*  If  these  are  used  in  early  infancy,  l>efore  the  secretion  of 
saliva  and  the  pancreatic  fluid  are  bc^un — which  alone  render  the 
assimilation  of  starch  possible — they  are  of  no  use  to  the  child,  and 
if  they  have  any  eff&*t  at  all  it  is  only  as  irritants  in  the  intestinal 
canal.  Cless  ascribe.^  the  high«rate  of  infant  mortality  in  Wiirtem- 
berg  (45  per  cent,  in  the  first  year)  to  improper  feeding.  Its  cause  is 
'the  infant-murdering  Swabian  meal  porridge,  the  chief  and  favorite 
food  for  the  nurslings  of  our  rural  population,  the  exact  opposite  of  all 
that  which  furnishes  an  appropriate  and  healthful  food  for  the  new- 
born child,  about  the  worst  thing  which  human  ignorance  could  deviae 
as  food  for  an  infant'  (Cited  in  Conrad's  Jahrbucher,  Jan.,  1882, 
p.  21.) 
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^*  The  nursing-bottle  itself  is  too  often  an  abomination  and  the  cause 
of  infantile  diarrhoea.  The  perfect  cleansing  of  the  bottle  and  its 
tubes  would  tax  the  skill  and  {mtience  of  a  person  quite  used  to  the 
handling  of  such  apparatus.  A  chemist  finds  it  difficult  to  cleanse  for 
chemicfll  uses  the  interior  of  a  small  glass  or  rubber  tube.  Too  of\en^ 
for  more  important  uses,  the  nursing-bottle  with  its  tube  is  wholly 
neglected  or  simply  rinsed  out,  and  lefl  with  more  or  less  milk  and 
other  matters  adhering,  which  soon  b^in  to  decompose  and  spoil  or 
poison  the  food  afterward  drawn  through  it. 

'^  In  a  word,  the  odds  are  enormously  against  the  child  who  is 
brought  up  by  hand. 

^'In  most  cases  the  artificial  food  supplied  to  these  infants  who 
died  was  either  cow's  milk  or  condensea  milk  or  a  mixture.  Thus, 
of  the  84  infants  who  had  been  bottle-fed,  35  had  fresh  cow's  milk, 
24  had  condensed  cow's  milk,  7  had  a  mixture  of  these  or  alternately 
one  or  the  other,  2  had  goat's  milk,  and  the  rest  had  various  'prepared 
foods'  with  milk." 

The  importance,  as  a  rule,  of  reliance  upon  the  natural  method  of 
feeding  young  children  is  thus  plainly  demonstrated.  Where  for 
good  and  sufficient  reasons  this  cannot  be  done,  it  becomes  very 
important  that  we  know  the  very  best  substitutes  to  be  used  and  the 
method  of  using  them.  We  think  it  can  be  claimed  that  the  most 
valuable  information  on  this  subject  has,  after  careful  experimentation, 
been  furnished  by  Prof  Albert  R.  Leeds,  of  this  Board.  We  refer 
to  his  papers  on  this  subject  in  the  sixth  and  ninth  reports  of  this 
Board. 

"If  even  the  malted  foods  be  used  in  large  relative  proportion  in 
early  infancy,  to  the  exclusion  or  great  diminution  of  the  quantity  of 
fresh  milk,  we  believe  that  serious  risk  is  incurred  in  the  direction  of 
scurvy ;  and  this  is  the  more  insidious  because  the  Ixxly-weight  may 
certainly  increase,  and  the  stools  may  be  less  offensive  and  less  fre- 
quent than  under  a  milk  regimen.  The  proper  use  of  the  malted  foods 
is  that  they  should  be  employed  in  small  quantity — not  in  any  sense 
as  a  substitute  for  fresh  milk,  but  as  an  aid  to  the  digestion  of  the 
casein." 

Next  to  this  iufiuence  of  impro{)er  feeding,  nmst  l)c  placed  that  of 
JoiU  household  air.  From  this  the  children  of  the  lower  classes,  after 
one  year,  oflen  in  part  escape  by  spending  much  of  the  day-time  in  the 
street.  But  the  young  infant,  both  by  day  and  by  night,  is  exposed  to 
this  depressing  influence.  In  the  United  States  we  do  not  suffer  as 
much  from  causes  connected  with  the  factory  labor  of  mothers,  as  they 
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do  in  Great  Britain  and  some  continental  cities.  But  we  suffer  more 
from  tenements^  from  excessive  heat,  and  from  that  form  of  diarrhcea 
known  as  cholera  infantum,  which  is  scarcely  known  abroad.  No  one 
can  study  the  mortality  statistics  of  New  York  and  Washington  without 
seeing  liow  great  this  excess  is.  It  is  followed  too  closely  by  Boetoo, 
Philadelphia,  Baltimore,  Chicago,  St.  Louis, and  other  crowded  popu- 
lations. The  mortality  for  the  aeooud  year  presses  quite  closely  upon 
that  of  the  first,  because  children  are  so  often  exposed  to  the  same  class 
of  causes. 

Indeed  the  perils  of  the  second  year  are  greater  in  our  own  country 
than  in  most  foreign  cities.  For  all  children  between  one  and  five 
years  of  age,  a  mixed  and  unsafe  diet  is  far  more  common  than  abroad* 
Our  profusion  of  fruits  and  vegetables,  and  the  habit  of  allowing 
gmall  children  to  eat  at  the  family  table  and  to  indulge  in  its  varieties, 
has  a  marked  influence  upon  our  infantile  death-rates* 

Children  who  have  to  depend  on  plain  bread  and  some  form  of 
broth,  may  not  seem  to  be  so  grandly  nourished,  but  generally  fare  far 
better  than  those  who  are  allowed  to  partake  of  great  varieties  of  food. 
A  close  observer,  who  has  been  studying  the  infaut  mortality  of  New 
York  City,  recently  said  to  us  that  in  his  opinion,  the  mortality  among 
young  children  of  over  one  year  of  age  was  more  due  to  their  free 
access  to  the  general  table  and  their  too  great  variety  of  fruits,  than 
to  the  impure  milk  to  which  it  is  so  often  attributed.  The  children 
of  wage- workers  are  not  generally  provided  with  milk  to  drink,  but 
depend  much  on  cheap  vegetables  and  a  mixed  diet.  There  is  great 
need  in  our  citieH,  to  look  after  the  markets  and  the  hucksters,  or 
venders  of  stale  fruits  and  vegetables  in  the  more  crowded  streets. 
We  only  need  to  c*:>mpare  the  average  infant  mortality  of  country  and 
city,  and  even  of  one  part  of  a  city  with  another,  and  especially  during 
the  summer  months,  to  appreciate  how  much  of  artificial  death  there 
is  in  the  world.  Improper  foods,  foul  air,  crowded  and  filthy  homes, 
insufficient  air-epace  aud  light-epace,  and  individual  uncleanlinee^, 
combine  to  give  these  spots  a  death-rate  greatly  in  exce^,  and  with  it 
to  cause  misery,  and  poverty,  and  crime,  of  which  the  number  of  deaths 
18  only  an  imperfect  index. 

There  are  those  wlio  have  come  to  look  upon  such  deaths  as  the 
natural  limitation  of  fecundity,  and  so  a  conservative  part  of  the  neces- 
sary order  of  things.  The  old  adage,  that  the  good  die  young,  is 
supplanted  by  the  equally  erroneous  one  of  the  survival  of  the  fittest 
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It  is  still  a  fact  that  while  here  and  there  the  death  of  an  individual 
<child  may  be  a  blessing,  that  only  that  political  Qconomy  is  correct 
^vhich  proceeds  on  the  basis  that  avoidable  death  is  an  evil  to  the  State, 
that  the  interests  of  the  State  require  a  system  which  aims  at  the 
preservation  of  the  life  and  the  health  of  those  born  into  the  world. 
It  is  a  very  significant  teaching  of  history,  that  nations  b^in  to  die 
from  loss  of  numbers,  or  loss  of  physical  stamina,  before  they  begin  to 
<lie  from  direct  political  and  moral  causes. 

The  writer  above  referred  to  has  so  aptly  presented  this  and  other 
|>oints  connected  therewith  that  we  commend  this  further  statement  to 
the  attention  of  all  who,  as  patriots  and  citizens,  as  well  as  philan- 
thropists, would  conserve  the  welfare  of  the  people. 

"  The  death  of  any  one  who  has  not  reached  the  age  for  working, 
producing  and  helping  in  society,  but  who  has  the  possibility  of  sdl 
this  within  him,  appears  in  itself  considered  a  loss  to  society.  An 
infant  who  has  cost  pain  and  care  and  labor  which  would  otherwise 
have  been  immediately  remunerative  to  his  parents,  whose  chances  of 
life  are  increasing  each  day  at  a  very  rapid  rate,  and  who  then  fails 
and  dies,  is  a  loss  to  his  parents  and  to  society.  He  has  been  an 
expense;  he  might  have  repaid  it  by  taking  his  parents'  place  in  the 
world,  but  he  died  insolvent. 

"  Now  it  cannot  be  asserted  that  these  children  who  die  would  or 
would  not  have  been  a  help  to  society  if  they  had  lived.  It  is 
morally  certain  that  some  of  them  would  have  been  only  a  hindrance. 
A  certain  number  would  have  been  drunkards,  rakes,  or  paupers,  and 
would  have  gone  from  the  alms-house  to  the  hospital,  and  from  the 
hospital  back  to  the  alms-house  and  in  the  end  to  the  potter's  field. 

"  Possibly  one  will  conclude,  all  things  considered,  that  the  world 
has  lost  no  more  than  it  has  gained  by  these  deaths,  and  that  both  the 
infants  and  the  survivors  are  to  be  congratulated.  In  fact,  the  subject 
is  often  dismissed  in  this  way :  '  Poor  things !  They  are  saved  a  great 
deal  of  misery.  Many  of  them  werQ  children  of  the  very  poor  and 
the  vicious.  They  are  better  dead  than  alive.'  Now  this  is  all  very 
true  and  very  narrate. 

**  The  statistics  given  are  chiefly  inijiortant,  not  for  what  they  tell 
of  those  who  are  buried,  but  for  what  they  indicate  of  thase  who  are 
living;  not  as  a  tale  of  past  misfortune,  but  of  present  misery  and 
future  woe ;  distress  in  which  either  those  who  are  now  in  comfortable 
condition,  or  their  descendants,  will  surely  have  a  share. 

"  These  deaths  mean  also  a  large  number — many  times  that  number 
^-of  sicknesses.  They  mean  that  the  same  things  which  destroyed 
so  many  have  poisouetl  and  (Tij)plctl  others  so  that  they  will  lead  lives 
of  diset)mfort  to  themselves  and  their  neiglil>ors  by  reason  of  more  or 
less  enfeebled  constitutions.     They  mean  that  many  arc  growing  up  to 
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he  kept  from  starving  or  dying  of  disease  by  the  mooey  which  the 
more  thrifty  are  forking  to  earn. 

"  More  than  this;  these  deaths  mean  that  as  a  result  of  overcrowd- 
ing, nncleanlineas  and  improiier  feeding,  many  have  enfeebled  nervous 
organizations  which  constantly  crave  stimulant  and  excitement  to 
rouse  them  from  their  usual  state  of  depression  and  which  render 
them  an  easier  prey  to  the  attacks  of  moral  evil.  Drunkenness  and 
lust  will  gather  many  vietimB  who  were  saved  from  death  in  infancy 
and  who  will  scatter  the  seeds  of  depravity  and  disease  wherever  they 
and  their  ofifepring  go. 

**  They  mean  l^esides  that  during  the  prevalence  of  epidemics  such 
as  cholera,  yellow  fever,  or  typhoid,  the  places  where  nearly  all  these 
infant  deaths  occurred^  and  where,  as  has  been  shown^  uncleauliQess^ 
prevails,  will  be  localities  of  special  danger  to  the  whole  city,  becom- 
ing centers  from  which  the  diseases  will  spread.  At  such  times  no 
places  however  clean  will  be  safe  while  near  them  are  these  plagxie 
spots,  the  recruiting  stations  of  disease, 

"  They  mean  once  more  that  in  the  houses  which  are  no  homes  by 
reason  of  filth  and  intemperance,  social  discontent  and  thoughts  of 
revolution  will  live  as  they  cannot  live  in  real  homes.  ^Of  a  truth/ 
says  a  recent  writer,  '  the  matter  of  house  aooommodation  for  the  poor 
is  the  qu^tion  of  questions  botli  for  philanthropists  and  for  statesmen^ 
as  here  are  the  breeding  dens  of  the  roughs  of  all  countries,  nations 
and  tongues.'     *     *     * 

''Nothing  is  more  certain  tlian  that  these  deaths  and  the  things 
which  cause  them  and  which  at  the  same  time  help  largely  to  fill  our 
hospitals,  alms-houses  and  jails,  are  to  a  large  degree  preventable,  and 
to  prevent  them^  or  rather  to  do  away  with  the  causes  that  led  to  tliem, 
is  the  aim  of  all  public  sanitary  effort  and  legislation. 

"This  endeavor  is  lai^ely  prompted  by  self-interest.  If  men  will 
not  help  others  out  of  ignorance  and  filth  for  the  others'  sakes,  they 
must  do  it  to  some  extent  for  their  own  sakes,  in  order  to  preserve  the 
social  fabric.  The  public  knows  that  it  cannot  afford  as  a  matter  of 
dollars  and  cents,  to  be  visited  by  such  a  scourge  as  yellow  fever  or 
cholera  often  has  beeo.  So  whei\  such  a  disaster  is  felt  to  be  imminent, 
it  is  easy  to  secure  attention  and  an  appropriation  for  a  spasmodic  effort 
at  cleanliness,  for  the  removal  of  tilth-pockets  that  have  been  poison- 
ing the  public  for  months  and  years  unheeded.  But  in  the  absence  of 
any  imraetiiate  and  personal  peril  it  is  not  so  easy  to  see  that  the  mere 
destruction  of  lives,  shocking  as  that  is,  is  not  the  thing  most  to  be 
dreaded  ;  that  the  slow  undermining  of  the  health  of  a  portion  of  the 
community  by  foul  air  and  water  and  soil  and  improper  food,  the 
development  of  ill-regulated  appetites  fostered  at  leait  by  the  same 
thiogs,  the  loss  of  self-respect  and  of  hopefulness  which  are  certainly 
attendant  evils,  that  all  these  are  things  more  terrible  to  those  who 
immediately  suffer,  and  in  the  end  to  society  itself,  than  loss  of  life 
by  war  or  sudden  pestilence. 
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''/The  question  of  the  removal  and  destruction  of  filth  is  the  most 
eerious  question  of  the  day.  The 'convict  of  civilization  with  its 
own  wastes'  is  still  a  doubtful  one. 

*'  It  is  not  the  purpose  here  to  describe  in  detail  the  way  by  which 
a  happy  issue  out  of  the  present  state  of  things  is  to  be  secured.  The 
golden  age  is  not  to  be  brought  again  wholly  by  sanitation.  There  is 
trouble  with  all  of  us  because  of  disrerard  of  eternal  laws  vastly 
wider  in  their  bearing  than  those  which  govern  the  health  of  our 
bodies.  But  a  great  need  of  all  of  us,  without  exception,  is  educa- 
tion in  sanitary  matters.  To  teach  children,  and  adults  as  well,  the 
knowledge  and  practice  of  personal  and  public  hygiene,  will  work 
most  efficiently  towards  eradicating  all  of  that  intricately  correlated 
group  of  evils,  poverty,  squalor,  disease,  intemperance  and  lust,  every 
xnemlber  of  which  is  an  effect  as  well  as  a  cause. 

**  Such  education  will  create  a  public  sentiment  which  will  demand 
legislation  on  matters  wherein  the  State  and  city,  for  their  self-preser- 
vmtion,  have  a  right'  to  l^islate,  and  will  enforce  it.  It  will  teach 
builders  and  house-owners  that  it  is  for  their  own  interest  to  construct 
homes  and  not  death-traps  for  their  tenants,  and  it  will  help  to  make 
tenants,  even  the  poorest,  appreciate  what  is  done  by  landlords  in  this 
direction  and  understand  that  their  lives  to  a  great  d^ree  are  in  their 
own  hands,  and  that  the  penalty  of  carelessness  in  r^ard  to  their 
persons  or  their  premises  is  misery  and  death.'' 
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CLIMATOLOGICAI.  OBSERVATIONS 
AND  RECORDS. 


Meteorology  and  Climatology  have  so  prominently  taken  their  place 
among  practical  studies  that  there  is  no  longer  need  to  make  special 
argument  for  the  collection  of  facts  as  to  them.  But  like  any  volun- 
tary service  requiring  time  and  skill,  there  are  many  practical  diffi- 
culties in  the  way  of  securing  complete  returns.  As  an  evidence  of 
this,  no  one  of  the  colleges  of  the  State  has  kept  a  record  at  all  com- 
plete, and  dependence  has  had  to  be  placed  upon  the  careful  citizen 
who,  either  from  leisure  or  taste,  chooses  to  act  as  clerk  of  the  weather. 

As  the  relation  of  the  work  of  this  Bureau  to  these  recoi*ds  is  tech- 
nical, and  only  for  the  purpose  of  studying  the  effect  of  climatological 
conditions  on  the  local  health,  we  selected  stations  and  observers,  both 
in  reference  to  certain  positions  of  latitude  and  longitude,  to  relations 
of  water-site  and  to  the  geological  divisions  which  the  State  admits. 

The  addition  of  observations  at  Newton,  and  the  securement  of  the 
aid  of  former  or  new  observers  at  various  chosen  points,  afforded  the 
desired  comparisons.  Owing  to  some  change  in  the  stations  in  the 
signal  service,  we  are  not  able  to  give  as  fully  as  usual  the  records  at 
Bam^at  and  Cape  May.     Observers  for  the  year  have  been  : 

Newton — Miss  E.  Foster. 

Paterson — Wm.  Fergason. 

Newark — F.  W.  Ricord. 

New  Brunswick — P.  Vanderbilt  Spader. 

Beverly — C.  F.  Richardson. 

Sandy  Hook — U.  S.  Signal  Service. 

Vineland — C.  II.  Adams,  M.D. 

Bam^at — U.  S.  Signal  Service. 

Cape  May — U.  S.  Signal  Service. 
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REPORT  ON   VITAL  STATISTICS. 


As  the  chief  sigoal  officer  of  the  army  has  recently  organized  a 
State  Weather  Service  for  this  State,  and  started  a  monthly  paper 
known  a3  the  N,  J*  Weather  Chronicle^  we  hope  hereafter  to  have  a 
record  which  will  give  all  those  details  which  will  aid  in  yearly  and 
still  more  io  quinquennial  comparisons. 


DEPRESSING  WEATHER,  AXD  SOME  OF  THE  CAUSES  WHY  W*E  ABE 
AFFECTED  BY  THE  WEATHER,  OR  WHY  CHANGE  OF  CLIMATE 
IS   SOMETIMES    ADVANTAGEOUS. 

Weather  has  so  much  to  be  taken  into  account  iu  relation  to  health 
that  it  is  well  for  us  to  recognize  some  of  the  effects  which  it  may 
have  on  health  and  on  disease.  While  we  cannot  change  the  weather, 
we  have  great  powers  of  adaptation  thereto,  and  it  is  io  the  wiae  exer- 
cise of  our  relations  to  it  that  we  receive ^many  benefits  and  avoid 
many  evik,     A  recent  writer  thus  briefly  outlines  the  subject : 

*' There  are  manifestly  three  particulars  of  the  general  effect  of 
depressing  weather  that  may  be  usefully  studied  apart.  Thus:  The 
eflfect  produced  by  external  conditions  on  the  teinj>ei'ature  of  the  body, 
at  the  surface  at  least;  the  effect  on  the  blood -pressure  generally  and 
the  air-pressure  in  the  lungs ;  and  the  effect  on  the  nerve-state,  with 
the  secondary  influences  exerted  on  or  apparent  in  the  tone  of  the 
muscular  system.  It  is,  of  course,  impossible  to  go  into  these  matters 
at  all  in  detail.  Suffice  it  to  make  the  following  observations  by  way 
of  suggestion  :  If  the  surroundings  be  such  as  to  abstract  heat  with- 
out at  the  same  time  stimulating  the  organism  to  a  greater  or  quicker 

*  evolution  of  caloric  ^ — to  use  an  obsolete  but  convenient  expression — 
there  must  needs  be  a  gradual  lowering  of  the  vital  heat  on  which,  as 
we  know,  the  energy  depends.  Although  it  would  not  be  accurate  to 
assert  that  the  convertibility — for  convenience  of  expression — of  the 
terms  heat  and  force  in  relation  to  the  organism  implies  that  these 
two  forms  of  motion  are  actually  correlative,  it  is  nevertheless  a  fact, 
that  where  there  is  any  defect  of  bodily  heat  by  reason  of  deficient 
production,  there  is  sure  to  be  '  depression  '  as  a  coDsecnienoe.  As  a 
matter  of  experience,  we  know  the  difference  from  feeling  cold  as  a 
healthy  man  may  feel  it  in  bright  weather,  without  the  least  loss  of 
energy^  but  rather  a  quickening  and  enlivening  of  the  animal  spirits ; 
and  *  feeling  cold/  as  it  is  felt  when  the  life  seems  to  be  chilled  and 
the  heart  sinks  with  oppression  and  misery,  the  very  'mind'  and 

*  senses  *  being,  as  it  were,  numbed.  This  subjective  difference  between 
the  two  states  is  due  to  the  deficiency  of  bodily  heat  resulting  from 
different  causes:  on  the  one  hand,  rapid  abstraction  by  the  surround- 
ings with  stimulation,  as  on  a  bright  cold  day  ;  and^  on  the  other  haud^ 
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loss  of  heat  without  stimulation  when  the  surroundings  are  cold  with- 
out being  invigorating.  Another  point  of  moment  as  regaixls  heat 
relates  to  the  manner  in  which  it  is  distributed.  The  temperature  of 
the  blood  may,  as  is  well  known,  vary,  under  different  conditions  of  the 
body-state,  in  the  several  vessels,  from  98.6°  Fahr.  near  the  surface, 
to  a  much  higher  point  in  the  deei)er  parts.  The  surface  temperature 
is  generally  below  the  figure  stated,  and  immediately  underneath  the 
skin  it  probably  often  falls  to  a  point  still  lower,  just  as  it  may  rise  in 
certain  maladies — e.  g.j  erysipelas  or  scarlet  fever — to  a  temperature 
•  at  the  surface  far  above  that  in  the  deeper  vessels.  Obviously,  if  there 
be  a  tendency  to  depression  of  the  nervous  tone,  any  disturbance  of 
equilibrium  between  the  surface  and  the  deep  parts  of  the  organism 
must  be  embarrassing,  and  therefore  exhausting,  when  there  is  no 
proportionate  stimulation  or  excitation  of  the  heat-producing  faculties 
and  processes.  Blood-pressure  and  air-pressure,  l>oth  together  and 
apart,  are  important  factors  in  the  general  state,  and  are  physically 
and  chemically  influenced  by  the  weight,  temperature  and  oxidation 
of  the  atmasphere.  The  nervous  system  is  acted  upon^  through  the 
mind  and  senses,  and — which  is  too  often  forgotten — by  the  electrical 
state  of  the  earth  and  our  surroundings  generally.  There  seems 
reason  to  suppose  that  a  '  heavy,'  'depressing '  state  of  the  environment 
means,  in  part  at  least,  a  condition  in  which  electricity  is  absorbed 
from  the  earth  and  held  in  the  clouds  at  the  periphery  of  the  practical 
atmosphere,  with  the  result  that  the  earth,  or  a  portion  of  it,  and  the 
organisms  upon  it,  are  deprived  of  their  normal  residuum  of  static 
electricity,  as  before  a  thunder-storm,  the  electricity  being  regained 
only  after  *  the  storm  that  clears  the  air,'  to  use  a  popular  expression, 
when,  in  fact,  the  electric  fluid  has  been  returned  to  the  earth  in  the 
form  of  lightning,  or  been  carried  back  to  it  by  the  rain.  'Depressing 
weather'  is  a  state,  or  a  number  of  states,  in  which  an  effect,  in  great 
part  physical  and  in  lesser  part  mental,  is  produced  on  the  animal 
organism  through  the  media  of  temi>erature,  blood-pressure  and  air- 
pressure,  nerve  tone  and  electrization.  Some  organisms  are  more 
susceptible  of  external  impressions  than  others,  and  these  are  the  most 
t*iikceptible  of  the  injurious  influence  which  depressing  weather  exerts. 
The  indication  with  a  view  to  self-defence  or  remedy  is  obviously  to 
render  the  mind  and  body  as  little  responsive  as  may  be  to  external 
conditionings,  by  giving  it  a  force  and  momentum  of  its  own.  This 
force  and  momentum  are  only  to  be  created  by  voluntary  energy  and 
healthful  exercise.'' 
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STATIOX,  PATERSOK,  N.  J. 
Latitude^  40**  55''  N. ;  Longitude,  74*  IV  W,    Height  of  Ruin  Gauge  above 

Sea  Level,  142  feet. 
ObserveRi  ^ViLLiAM  Ferqasok,  CiTy  Surveyor. 
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STATION,  NEWARK,  N.  J. 

Latitude,  40°  44^  N. ;  Longitude,  74*  10'  W.    Height  of  Barometer  Ciatero 

above  Sea  Level,  53  feet. 

OaSERVER,    F.    W.   RiCORD, 
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STATION,  NEW  BRUNSWICK,  N.  J. 

Latitude,  40^  29'  N.;  Longitude,  74°  26^  W.,  or  2°  37'  E.    Height,  115  feet. 

Observer,  P.  Vanderbilt  Spader. 
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Awril 



,.57; !     7'...... 

JQM . 

5.ao lA 

4.«: 1         9...... 

TorUM]r«Ar 



1 

».»«»... I............. ....»  ..M..... 



47.18 1      118 

*  Indadlns  BMltod  foow. 


ANNUAL   SUMMARY    OF    OBSERVATIONS    AT    BEVERLY.  N.  J., 

FOR  THE  YEAR  ENDING  JUNE  80th,  1886. 

Sent  by  C.  F.  Richardson. 
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1 
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i 
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*  1 

i 

0 
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B11IJ.1U. 

Jnlj 

Axtmxut 

ZW  ""yui 

.....        SO.OA 

3i».2« 

MM 

30.22 

77. » 

72.2ft 
64.22 

M.W 
44.82 
U.03 

2fi69 
2H.2^ 

3H.3«t 

50.M 
f7.7.% 
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9ft 

87 

7H 
73 
60 

57 
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46 

34 
26 
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12 
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2.H(» 

4.»> 
4  M 
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N.  K. 
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October  ...  « 



First  froat  on  5th. 
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\8M. 
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Febni»r7 
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72.1* 
74.3 
7ft.  1 
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14  inchM  mow  fkll. 
12.7  iuchM  mow. 
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?i*y 
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Sonii -... 

i.v..n 
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74.ft 
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N.  W. 

STATION,  SANDY  Hr>OK,  N.  J, 

Latitude,  40'  28'  N. ;  Longitude,  74'^  0'  W.     Height  of  Barometer  Cistern 

jibove  Sea  Level,  28  feet. 

Observer,  U.  S.  Signal  Service. 
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31.0 
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3U.iV7 
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3UQ46 

».W7 
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37,0 
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*4.9 
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73.  a 
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79.0 
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STATION,  BARNEGAT  CITY,  N.  J. 

Latitude.  30°  40'  N. ;  Longitude,  74°  6'  £.     Height  of  Barometer  Cistern 

above  Sea  Level,  22  feet. 

Observek,  U.  S.  Skjxal  Service. 


BAMOMETBB. 

Bedacad  to  320. 


THKRMOMETEB. 


8 


8 


Jalf^ «. 

Aacwt ...... 

Beptamber.. 

October^.... 
Norambw.. 
I>«oaiiibar... 


30.187 
ao.24<l 
30.SM 

80.293 
90.330 
at.722 


For  tlia  year.- 


i 


S 
0 
tX3 

a 

s 


^ 

N 


89.A8rt 
29.«77l 

29. m\ 

89  OM' 
29.547 
29.228 


29.917 
29.ttA8 
aU.iH7 

29.989 
29.919 
29.9i« 


93.2 
{t9.2 
82.1 

74.2" 
64.6 
M.O 


.'4.2 
52.2 
43.2 

».t| 

31.2 
14.1, 


73.7 
72.7 
61.8 

M.7 
47.1 
S80 


R2.8  8.W. 

83.5.  8. 

81.2,N.E..8.W..W. 


R5.8 
83.2' 
80.1. 


W.,N.W. 
V. 
N.W. 


*  Indadiof  malted  laow. 

Bkmabu.— Station  oloMd  December  SIct,  1889. 


STATION,  CAPK  MAY,  N.  J. 

Latitude,  3S°  5G'  N. ;  Longitude,  74°  58'  W.    Height  of  Barometer  Cistern 

above  Sea  Level.  27  feet. 

0».SERVER,  U.  S.  Signal  Service. 


BAaOMCTER. 

tl: 

THEBMOMFTER. 

9 

T?® 
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1 
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1 
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i     i 

s     1 
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1 

as 
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a 

1 
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1 
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.    so.iaft 

29671      29.934 

88.5 

61.0         74.1 

W.2 

s. 

1.57 



A 

S 
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.V).2iifi 

29.6IK      29.937 

N*.l 

.^3.^       73.  H 

79.4 

8.E..S. 

.r47 



7 

6 

Haptembar.... 

.'     .Tn.33» 

2y.3;<H     .W  <I34 

^3.0 

52.1          M.9 

76.5 

S. 

o.rti 

A 

October 

.      Stl.3i5 

29.123     3().0n8 

76.4 

39.0         68.2 

77.5 

N.W. 

I'.W 



«| 

6 

For  the  ynar 

' 

I,, 

*  loclndlDg  melted  snow. 

Bemabks.— Statl  >n  cloeed  October  3Ut,  lA^'t. 
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T^UMBER  OF  MARRIAGES,  BIRTHS  AND 
DEATHS,  BY  TOWNSHIPS. 


FOR  THE  YEAR  ENDING  JUNE  30.  1886. 


ATLANTIC  COUNTY. 


AbMOon • 9  I  18  .  5 

Atlantic  Citf 99  "  206  i  1«7 

BoenaVlttft-. 15  12 

ZtS  lUrbor  City 29  ,  41  '  29 

B|K  Harbor  Towxuhip 26  >  81  j  M 

oSnowar 4  .  85  10 

HamllUm 17  I  29  I  22 

Hammonton 1<>  I  53  I  87 

Mullica^ 4  1  12  ;  7 

Wejmouth........ 8  i  11  !  0 

207  .  495  I  in" 


BERGEN  COUNTY. 


Eofflewood.. 

rranklin 

Harrington 

Hohokui 

lodi 

SUdland.... 

New  BarbailoM... 

•Orvll ..^ 

PaliMde 

Kidictffleld 

KMeewond 

Saddle  KlTer 

Union 

WaibiiiRton 


80 

21 

9 

19 

82 

1 
40 


112 

19 
11 


•  New  TowDsbiii. 


54 
84 
43 
55 


101 

4 

42 


72 
80 
25 
88 
73 
25 
96 

"24'* 

53 

18 


m 

2S 

24 

12 

71 

62 

10 

02 

45 

LVW 

7fv.» 

587 

(41.S) 


"i  ■    .\x 
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BURLINGTON  COUNTY. 


BMi  EtTcr... ...» 

Beverly.. .,*,»♦«.. 

BuriltijBTton ..♦ 

Cliester., .«.. 

0£inamSn3O]3,  ,„.„. 
Delmo. ♦.....-..*»  *.».,.. 
Eairtatnptoii^  *.**,. .». 

EreRbiuii..... *.,.. 

Flopenc® .,.*.„*„ 

Little  Esg  Hflj-bor^. 
LtnnbcnoQ  .,„-..*.. ., 

Mftn^eld.. *. 

Me«3  ftJT(L,  „  „,„„... . ., 

New  U(inover«,.„.., 
Noilbam  ptoa  -  ....... , 

Pembertoii„,,„, „ 

R&adolph- 

Sh  among.  ,„„,„  „,  .„ « 
SOUthftEttptOD.. ..«,.. 

Sprliiff  ikld^.. , ....,.,», 
WuMngtoti............ 

Wistwn  ptfln. .  .^ ,„. 

Willi  ngbofci.**.*....*.. 
Woodlwid....  „..„.,„ 
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2ft 

es 

U 
IS 
11 
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6 
U 

1 

10 
11 

2 
IS 

m 

IS 

1 
1 

4 

6 
2 

J 
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2 


17 
Iffl 
100 
140 
M 

M 

IP 

27 
41 
51 

15 
87 
S» 
18 
57 

m 

e 
s 

48 
21 
7 
5 
5 
I 


13 
BS 

161 
8G 

1« 

18 
10 
5 

16 

m 
aa 

3 
35 

B7 
13 

94 

40 

4 

24 

17 

40 

10 

10 

4 

2 


370 


978 


OAMDBN  COUNTY. 


M. 

B. 

B. 

•'CAT?1'1^I%    Clty«r.'irf-f      -'*..^.rt*t.iHttT*tTr.T,..T..n.ittTlrTtnt,    tt,,"- 

2.«. 

1 

48 
19 
26 
22 
10 
10 

876 
48 
16 
68 
69 
66 
66 
67 
41 

1,019 
83 
22 

Centpfi,, „. ..„ ...... ...... ...... .... . ..... .... 

DelawKTfi,.^.,.^^ ., .„, *,»«..»,  .„. . *.* ♦,*„„ ♦.„.^ ,„,„ ,.„^ . .........  ... 

Gioucenier  City. ..„„..*,♦....,. ,«„..,... 

Gl<lI]C€«t«f«.. .*„ .„„. ^*.... 

Hmddon... ., «...........H.^,* ............. 

67 

StwktoD _ «^..^.^ *<..*^*.*..^* 

Wftterford..  „,«-^^^ .„»«.***.. 

Wlnilow  ....„......,.„..,....♦*«.,♦.*.,*♦♦.♦.  .«„,..*,.♦,.... , 

64 

28 
16 

2,799 


1,809 


1.414 


•2,167  non-refiident  marriages. 


CAPE  MAY  COUNTY. 


D. 


Cape  May  City . 

Dennis. 

Lower 

Middle 

Upper. 


28 
14 
12 
17 
11 


86 
42 
32 
47 
40 

'liT 


26 

28 
37 
26 

160 


T'- 
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CUMBERLAND  COUNTY. 


M. 


D. 


Oommcrcial 

DMiileld ^.. 

Downa — 

VWrlMd. 

Qnenwlch 

Hopcwdl 

Landli ^... 

lAwrence.. 

Maurice  Rirer.. 

MUlTille 

StMCraek. 


96 

16 

11 

20 

6 

6 

9 

71 

20 

16 

97 

5 


271 
71 
]9 
29 
88 
20 
82 

169 
88 
89 

291 
22 


873 


1,039 


120 
21 
18 
16 
12 
IS 
12 

lie 

27 
40 
189 

7 


586 


ESSEX  COUNTY. 


D. 


BAUenUa..^ 
Bloomfleld.. 

Oildwell 

CllDtoa., 


lOimnge... 

rimnklln? 


LlTlncsum.. 

Xillmni 

MontcUlr... 

Newark 

Orange ., 


Bcmth  OrtDRe.. 
Weet  Orange.... 


16 
42 

23 
20 
58 
10 
12 
IS 
82 

..;  1,416 
..!  149 
..i  24 

12 

I 

I     1,824 


78 
162 

27 

47 
190 

10 


49 
69 
47 
S2 
128 


19 

26 

85 
189 

ii 

4,811 

8,668 

416 

804 

61 

39 

68 

46 

5.668 

4.580 

GLOUCESTER  COUNTY. 


Clajtcm 

Depiford ^ 

Ea«  Greenwich 

ftanklin « , 

GlaMbom 

Greenwich 

Harrlaon -^ 

Logan 

Mantua... 

Monroe -.. 

flouth  Harrlion , 

Washington 

We«t  I>«^trord 

Woridbury , 

Woolwich 

202 


21 

62 

37 

4 

38 

28 

10 

20 

80 

9 

63 

38 

26 

78   , 

46 
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47 

26 

29 

80 

10 

:« 

21 

11 

33 

23 

11 

27 

:w 

11 

12 

ft 

7 

22 

2y 

2 

31 

••1 

4r. 

&{ 

57 

22 

5!^ 

31 

618 


461 
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T^UMBER  OF  MARRIAGES,  BIRTHS  AND 
DEATHS,  BY  TOWNSHIPS. 


FOR  THE  YEAR  ENDING  JUNE  30,  1886. 


ATLANTIC  COUNTY. 


M. 


B. 


D. 


Abiecon ^^ 

AUantic  Ciij 

Baenft  Vista^ 

Egg  Harbor  City..^ 

Bgg  Harbor  Township.. 

Oiuoway ,^.^,^,.. 

Hamilton ^ 

Hammonton 

Mnlllca. 

Weymouth...^ 


9 
99 


29 
20 

4 
17 
IC 

4 
8 


18 
206 
15 
41 
81 
86 
29 
53 
12 
11 


6 
187 
12 
29 
66 

to 

22 

17 

7 

6 


207 


495 


871 


BERGEN  COUNTY. 


M. 

B. 

D. 

EnglewooiL. ^ 

Franklin 

80 

21 

54 

84 
43 
66 

83 
22 
101 

20 
28 
71 
C2 

72 
80 

Harrington 

Hohokui 

!!!!!!!!!"!!""!!!!!!!!!!!!!!!!!!       19 

25 
88 

Lodi 

82 

78 

3Iidland -. _ 

New  Barba^loM 

^ 1 

40 

25 
96 

•Onril 

Paliiaile 

22 

24 

RidgefieM 

Kldgewood 

Saddle  RiTer 

_ 19 

68 

11 

7 

18 
24 

Union 

12 

02 

^'aihington 

10 

45 

•  New  Townshiji. 


TO-j 


687 


(4131 
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BUBIilNGTON  COUNTY, 


M. 

B. 

D. 

Baas  River 

8 
22 
29 
88 
28 
14 
18 
11 

17 
19 
100 
140 
56 
28 
64 
28 
19 
27 
41 
51 
18 
87 
89 
18 
57 
86 
42 
6 
6 
48 
28 
7 
5 
5 
1 

12 

Bererly « 

68 

BordoDtowD 

98 

Burlington ^. 

16i 

Charter. ». 

Chertorfleld 

dnnaminfion ^ 

Belran 

Eartampton 

85 
14 
18 
10 
5 

Eyesham „ 

Florence 

9 

6 

11 

1 

10 

11 

2 

18 

60 

18 

1 

1 

4 

6 

2 

1 

4 

2 

16 
22 

Little  Egg  Harbor. 

80 

LunibeTton....-T.nr....... „ 

8 

Mansfield. 

25 

Medford ^ 

Mt  Laurel 

87 
12 

New  Hanover 

Northampton 

86 

91 

Pemberton 

Randolph ». 

40 

4 

Bhamong 

24 

Southampton « 

17 

Springfield 

Washington 

Westampton..- 

WillingDoro» 

40 
10 
10 

4 

Woodland. 

2 

870 

978 

886 

OAMDBN  COUNTY. 


^Camden  City... 

Centre 

Delaware 

Gloucester  City 

Gloucester.. 

Haddon 

Stockton 

Waterford 

Winslow 


2,668 

875 

6 

48 

1 

15 

48 

68 

19 

69 

25 

66 

22 

65 

10 

67 

10 

41 

1,019 
88 
22 
99 
66 
67 
64 
28 
16 


2p799 


•2,157  non-resident  marriages. 


1.809      I     1.414 


CAPE  MAY  COUNTY. 


M, 


D. 


Cape  May  City 

Dennis , 

Lower 

Middle 

Upper 


28 

86 

88 

14      1 

42 

26 

12 

82 

28 

17 

47 

37 

11      1 

40      1 

26 

82 

197 

160 

MARRIAGES,  BIRTHS  AND  DEATHS. 


41.5> 


OTTMBBBLANB  COUNTY. 


K. 

B. 

D, 

Brtdsotcm 

CotDmerdaJ.,.*. ,«..... „, , « ...».,. 

I)e«fleld,...«     ^ .», 

96 
16 
11 
20 
6 
6 
0 
71 
30 
16 

5 

271 
71 
10 
20 
88 
00 
82 

160 

i 

23 

120 
21 
18 

Dovae ...« , *«,. ♦« ,.».. *.  .«  „.♦, .,.«.„«. 

Pklrfleld- ^„ « ..„^ «^ 

Greenw!ch..«,,..„.„„.... 

Hopewell... ,..„ ....- „^ 

Lanrtls „ . 

L»wre*tiot?.„  ...... ..♦..«,«^ «.*.„..,« «♦.**.....,  ►«*., «-»...«.«.«.*....•«..*»..*» 

16 
12 
18 

lis 

27 

Maurice  River «..««««... 

MlUvllle „.„.. ,......„.._ 

8to«  Creek. — ».„ ..._.,„.....« 

40 

180 

7 

878 

1,080 

m 

ESSEX  COUNTY, 


B. 


D. 


Bell«Tille 

Bloomfield «, 

Caldwell..... 

CliDtoo,. ...«„ 

EastOr&Qee. 

Fnmklln 

lirlngittoiL .*. 

Mlll'iini 

New»rk,„ 

Onuig« «., 

South  Orange...... 

Wot  Orange 


16 
42 
28 
20 
58 
10 
12 
15 
82 
1,416 
140 
24 
12 


1.804 


78 

49 

162 

60 

27 

47 

47 

82 

100 

138 

10 

38 

10 

36 

86 

180 

n 

4,811 

8,663 

m 

804 

61 

80 

6B 

46 

6,668 


4,680 


GLOUCESTER  COUNTY. 


i       M. 

B. 

D. 

OlaytOn     ,,,,,,TT,,.,,...«..,,Tr.**,. ,,..., ,„.,.,,.,.......  r..rr-tt..,.r.xt+„^,r,r^rTr,,t,*tt1^* 

21 
4 

10 
f 
36 
6 
7 

10 
11 
11 
11 
7 
3 
46 
S2 

62 
88 
20 
68 

1 

37 
12 
33 

60 

3? 

mplJbrd -,.,...,..,, ».... ...»,,...* 

EMGreeDirlch^.... ,„.....„.„„.«...,.,.„. ....»,..,«.. 

Fimnklln « « «« .««.,...« 

OlaiBbnro , 

2ft 
80 
88 
40 

OT<(WflWlclL...........^..x........^.....^............^^^......mi. ».. 

26 

Haniaon.  ^_ —  ^ „.„  ...«„.. „♦„.  ».„„ 

Ijo&kSi ««.„.«^.., «„. ..«.*-.. „., 

Mantua  , .....„„.. 

Mauroe «, *.. «.. 

Hontb  HaiTlJon„..«..„ ,.....«,.««^., ♦.-.. 

Wtahlogton « ^., ..„,„...« ..,...«... 

Wert  DeptfoTd „ «... «,«.........-... 

6 
39 
22 

Woodbu^ „.....«.........„.„.„ ^ ,„„.-. 

W 

Woolwicti.t, .........      ...... 

U 

309 

64a 

4fl 

416 
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HUDSON  COUNTY. 


B. 


Bayonne 

Outtenberg 

HaniBon....MM.... 

Hoboken 

^ezBoy  City 

Kearny. 

North  Berffen 

Town  of  union.. 

Union ^.... 

Weehawken.....^ 
West  Hoboken... 


81 

6 

19 

4i>8 

952 

2 

9 

lU 

12 


276 
47 

207 

969 

2,159t 

62 

61 

228 
46 
82 

280 


811 

44 

177 

935 

8,880 

54 

225 

185 

84 

45 

169 


1,716 


4,828 


5,549 


HUNTERDON  COUNTY. 


M. 

B. 

D. 

Alexandria  «. 

9 

^ 

22 

15 

12 

15 

10 

19 

10 

62 

27 

37 

81 

2 

4 

8 

27 
49 
61 
67 
27 
22 
12 
18 
86 
20 
91 
48 
51 
63 
31 
18 
16 

14 

Bethlehem....^ 

Ollnton ., 

81 

41 

Delaware « 

EastAmwell „ „ 

Franklin 

Frenchtown  ~ 

85 
22 
22 

10 

High  Bridge.. 

18 

Holland...;. ; 

22 

Klngwood 

16 

Lambertville 

80 

Lebanon  

47 

Raritan 

58 

Readington 

49 

Tewksbury 

15 

Union 

8 

West  Amwell 

8 

♦314 

629 

486 

•84  non-resident  marriages. 


MERCER  COUNTY. 


M. 

B. 

D. 

Cbambersburg^ 

88 

121 
81 
11 
88 
60 
20 
84 
77 

488 
25 
11 

171 

East  Windsor..... 

Ewing 

Hamilton 

Hoi>ewell 

24 

i           5 

'•         29 

:          28 

46 
74 
42 
51 

Lawrence 

4 

22 

Millham ., 

Princeton 

10 

22 

88 
69 

Trentou 

478 

520 

Wa^hington 

6 

13 

West  Windsor 

11 

22 

i      t700 

916 

1.071 

t71  non-resident  marriages. 


MARRIAGES,  BIRTHS  AND  DEATHS. 


AV 


MIDDLBSBX  OOUNTY. 


K 


P, 


Cimnbury ^ 

Eaat  Bnmiwick. 
MadiiOD.. 


Monroe  .^...^^ 

New  Brunswick 

KoTth  Brunswick.. 

Perth  Amboy 

PlaeaUway 

BarlUn 

SeyreviUe.- 

South  Amboy 

South  Brunswick.. 
Woodbiidge 


19 

84 

29 

84 

66 

44 

3 

19 

7 

18 

38 

85 

168 

882 

848 

28 

U 

45 

206 

121 

18 

60 

68 

20 

56 

78 

6 

14 

36 

28 

101 

84 

IS 

84 

85 

19 

82 

85 

893 

1,114 

911 

MONMOUTH  OOUNTY. 


M. 

B. 

D. 

Atluitfr ...„.„ 

7 
20 
51 

60      ' 
21 

5 
23 
31 

8 
68 
16 
80 
M 
23 
35 

28 
85 
85 
29 
66 

101 
28 
19 
64 
98 
20 

182 
46 

104 

148 
70 

115 

le. 

XAtontown „„ 

Fnehold „ 

t 

HoliD4lei .........i.V.,"  ^ 

i^ 

Howell 

2t 

Lon^  Branch ., 

66 

80* 

Marlboro « 

89 

Mauwan 

Mlddletown ^ 

Millstone ^ 

40- 
77 
t8 

Keptune. 

121 

Ocean.... „ „ 

Baritan 

85 

78 

Shrewsbury  ......^ .^. 

Upper  Freehold 

184 
44 

TOL 

6C 

4M 

l.isrj 

•   90S) 

MORRIS  OOUNTY. 


Boonton 

Chatham  ...... 

Chester... 

Hanover 

Jeffenion......^ 

Mendham 

Montrille 

Morrinown 

Mount  Olive... 

PuMic 

PequannrK^k ... 

Randolph. , 

Rockaway. 

Rcxbury , 

Waehlnrton..^ 


22 

32 

82 

3r» 

«* 

67 

Ki 

tA 

26 

1.0 

4% 

117 

ti 

'4 

14 

v. 

'Ji 

15 

r. 

k 

17 

M 

IM 

120 

14 

■42 

M 

f. 

17 

15 

il 

49 

Zl 

i*'. 

}V. 

112 

31 

W 

n 

U 

« 

V* 

K' 

■w 

y>. 

vn 
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OOBAN  OOUNTT. 


M. 

B. 

D. 

Berkeley ^ 

Brlcl;,...:. 

1 

88 
28 

4 
19 

9 
10 

4 
10 

6 

8 

18 
76 
44 
12 
82 
11 
25 
10 
88 
25 
25 

U 

07 

Dover. 

8f 

Bftirletwood 

15 

Jkclnon :.. 

Lacey 

Manchester 

18 
9 
18 

Ocean 

s 

Plunuted..» «.„ 

Staflbrd. ..^ 

29 

8 

Union 

24 

126 

810 

220 

PASSAIC  COUNTY. 


Aoqnaokanonk .. 

litUe  FallB 

Manchester 

Paaaio 

Paterson.. 

Pompton 

Wayne 

West  Milford 


SALEM  COUNTY. 


Alloway 

Elslnboro 

Lower  Allowavs  Creek 

Lower  Penns  Keck 

Manninf^on 

Oldmans 

Pilesgrovo 

PlttSffTOve  - 

Quintoii 

Salem 

Upper  Penn8  Neck 

Upper  Pittsgrove 


B. 


16 

25 

25 

8 

4 

2 

6 

11 

6 

20 

21 

4 

24 

88 

9 

30 

18 

17 

58 

57 

17 

64 

27 

12 

39 

-  19 

55 

115 

123 

23 

27 

88 

7 

23 

18 

167 


484 


MARRIAGES,  BIRTHS  AND  DEATHS. 
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SOMBRSBT  OOUNTT. 


Bedmlniter.... 

Bernuda 

Branchburg... 
Bridnwater.. 


Fimnklin., 

HUlaborongh 

IfontgomeiT 

North  PlAlnfield.. 
Warren... 


12 
16 
4 

78 
18 
16 
15 
28 
5 


181 


B. 


85 

15 
187 
71 
47 
89 
72 
20 


D. 


468 


28 
26 
11 
129 
47 
84 
20 
89. 
14 


842 


SUSSEX  COUNTY. 


Andover.. 
Byram.. 


FrankfonL... 

Green 

Hampton , 

Hardyston... 
Lafkyette.^.. 
Montaguo..... 

Newton.. 

Sandyston..., 

Sparta. » 

8U11  water.... 

Vernon 

Walpack 

Vantngo 


197 


251 


278 


UNION  COUNTY. 


B. 


Clark 

Cranfonl... 
Elizabeth.. 
Fan  wood.. 
7.lndcT 


en.. 


New  Providence. 

PlainneW 

Kahwav 

Sprtngflcld 

Summit 

Vni«n 

WcPtHeld 


s 

1" 

8 

240 

1        hfs2 

607 

2fi 

11 

/ 

•27 

31 

o 

16 

15 

gT 

122 

158 

44 

U« 

100 

r> 

If. 

12 

27 

33 

24 

\) 

22 

M 

]3 

53 

35 

112 

\^\H_  __ 

1.080 

RETURNS  OF  DEATHS  FROM  ALL  CAUSES. 
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SYNOPSIS  OF  VITAL  RETURNS  AND  COMMENTS 
ON  SPECIAL  DISEASES. 


The  records  for  the  statistical  year  ending  June  30th,  1886,  as 
shown  hj  the  tables  of  this  report,  give  an  aggregate  of  12,351 
marriages,  25,497  births,  and  22,734  deaths,  of  which  numbers,  as  to 
marriage  at  least,  2,600  belong  to  adjacent  States. 

The  following  outline  presents  the  comparative  numbers  for  several 
years: 

Average  for  five  years  ending  June  30th,  1883 : 

Marriages 8,539 

Births 24,281 

Deaths 21,981 

Number  in  the  year  ending  June  30th,  1884 : 

Marriages h,968 

Births 25,263 

Deaths 21.716 

In  the  year  ending  June  30th,  1885,  to  be  reckontMl  on  an  increiised 
population  of  146,917  : 

Marriages 8,9s9 

Births 24,077 

Deaths 2:^,807 

Year  ending  June  30th,  1886  : 

Marriages 12,;i51 

Births 25,497 

Deathii 22.784 

Population  l)y  the  census  of  1885 : 

(Mtiea  of  over  5,0(K)  inhabitants 7()l,42s 

Rest  of  State ry76,()^)o 

Total 1.278.(K.5:; 
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We  have  already  considered  the  significeDce  of  the  marriage  recot 
in  a  former  part  of  the  report.  The  marriage-rate  the  last  year  was  an 
increase.  It  is  to  be  borne  io  mind  that  a  marriage  represents  two  per- 
sons. The  defects  in  return  of  births,  more  especially  in  cities,  while 
being  gradually  rendered  less,  is  still  such  as  to  require  us  to  use 
the  figures  approximately,  and  by  comparisons  of  these  and  of  locali- 
ties and  of  other  factg,  to  make  estimate. 

In  England  and  Wales  it  has  been  found  that  the  birth-rate  is 
35.4,  and  the  death- rate  20.5  per  1 ,000  persoHs,  In  Sweden  the  birth- 
rate is  30»2,  against  a  death-rate  of  18.1,  In  the  German  Empire, 
birth-rate  39.3  and  death-rate  26,1.  Austria,  39 J  birth-rate,  29.6 
death-rate.  The  official  returns  for  the  United  States  show  an  annual 
birth-rate  of  36  per  thousand,  but  the  birth-rate  is  probably  much 
larger. 

The  birth-rate  of  this  State  for  the  past  year,  not  reckoning  the 
1,469  reported  still-births,  was  20  to  1,000. 

It  is  important  that  assessors  and  city  clerks  and  physicians  co-op* 
erate  more  fully  in  securing  the  birth  returns. 

The  number  of  births  is  shown  to  have  a  definite  relation  to  the 
prosperity  and  the  liome-life  of  the  people. 

When  the  times  are  prosperous,  the  number  of  births  is  greater,  as 
well  as  the  number  of  children  who  live. 

But  there  are  many  reasons  besides  imperfection  of  return  why  the 
birth-rate  does  not  bear  a  due  proportion  to  the  marriage-rate  or 
death-rate.  The  tendency  to  hotel  and  boarding  life  instead  of  house- 
keeping and  home-keeping  life,  the  almost  nomadic  tendency  of  many 
young  men,  the  increase  of  divorces,  the  fashionable  views  as  to  the 
evils  of  large  familien,  and  the  too  many  wrong  methods  of  limiting 
fecundity — all  have  their  Bhare  of  influence.  A  native-born  popula- 
tion is  among  the  ehiefest  material  resources  of  a  free  people.  Those 
who  are  studying  the  political  and  social,  no  less  than  the  moral 
aspects  of  society,  as  patriot?,  as  lovers  of  national  purity  and  per- 
petuity, are  l:)eginning  to  feel  that  it  is  high  time  we  took  account  of 
our  heritage,  and  of  the  real  value  of  a  sufficiency  of  home-born  and 
well-reared  liuman  stix^k  as  the  greatest  element  of  national  prosperity, 
Over-prwluction  in  this  line  has  not  as  yet  crippletl  any  of  our  re- 
sources. In  this  State,  not  to  speak  of  this  broad  land,  there  is  still 
abundant  room  for  homes,  for  that  kind  of  thrift  where  a  family  is 
being  reared,  and  where  all  in  due  time  unite  in  the  practical  service 
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of  self-support  It  is  not  only  the  common  law  of  all  well-organized 
aociety  and  States  that  on  an  average  every  child  pays  its  own  way  by 
the  age  of  twenty-one,  but  statistics  show  that  they  often  provide  a 
surplus  for  the  parents. 

In  a  study  of  death  and  death-rates  and  the  causes  of  death,  the 
first  great  and  striking  fact  is  that  so  many  children  should  die. 
There  is  no  naturalness  in  child-death.  But  for  its  frequency  it 
would  have  all  the  character  of  an  anomaly.  If  any  such  mortality 
as  we  now  experience  among  the  young  of  mankind  as  a  result  of 
sickness,  should  sieze  upon  the  young  of  domestic  animals  it  would 
ezdte  wide-spread  attention  and  alarm.  It  is  true  that  some  of  these 
deaths  are  by  diseases  of  inheritance,  but  a  small  proportion  of  deaths 
under  the  age  of  twenty  occurs  from  constitutional  diseases.  Besides, 
many  of  the  constitutional  diseases  arc  amenable  to  the  treatment 
which  hygiene,  dietetic  management  and  physical  training  can  afford. 

In  the  year  ending  June  30th,  1886,  of  the  22,734  deaths,  10,610 
were  under  twenty  years  of  age.  Thus  nearly  one-half  die  in  the 
process  of  growth  and  fail  to  reach  maturity.  There  is  nothing  about 
growth  to  kill.  There  is  naturally  everything  that  renders  it  surpris- 
ing that  death  should  occur  in  this  period  at  all,  except  by  accident 
or  bad  management. 

As  we  further  note  the  diseases,  we  find  that  5,442  occurred  from 
what  are  regarded  as  preventable  diseases,  even  not  including  con- 
sumption and  the  numerous  lung  and  brain  and  nervous  diseases  from 
which  so  many  children  die  by  ill-managemont. 

Again,  in  comparing  country  and  city,  we  find  that  a  population  of 
576,605  outside  of  citi<'.s  of  ovor  5,000  inhabitants  lost  1,717  children 
from  the  preventable  diseases,  while  a  population  of  701,428  in  cities 
of  over  5,000  lost  3,705.  Had  the  outside  poj)ulation  l^een  lost  at 
the  Pame  nite,  3,04G  instead  of  1,717  would  havedie<l.  Even  admit- 
ting that  all  amid  the  country  population  were  unavoidable  deaths, 
the  cities  j^ive  a  surplus  of  1,329  unnecessary  deaths.  But  when  we 
come  to  note  that  there  are  many  considerable  towns  and  villages  all 
through  the  State  not  included  in  the  larger  cities,  one-half  of  these 
deaths  would  fall  as  anion^  eity  po|)ulation  and  show  still  more  that 
our  Imsis  of  comparison  is  itself  a  very  ex(»essive  death-rate.  Had 
the  outside  county  death-rate  under  twenty  l)een  on  the  basis  of  that 
of  Cape  May  and  Hunterdon  eounties,  5,811  children  under  twenty 
would  have  diwl,  instead  of  the  10,610  that  did  die.  Here  is  a  waste 
of  substance  and  of  life  enormous  in  its  proportions,  and  even  in  its 
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material  bearing  oh  the  productive  power  and  development  of  a  State. 
All  this,  too,  when  the  basis  of  comparison  as  made  for  Hunterdon 
and  Cape  May  counties  takes  it  for  granted  that  the  deaths  from  pre- 
ventable diseases  in  those  counties  were  not  preventable. 

Extending  the  view  beyond  children  and  all  along  thiHDugh  adult 
life,  and  taking  consumption  as  an  example,  we  find  that  2,051  died 
of  it  in  cities  of  over  5,000,  and  1,154  in  the  rest  of  the  State,  imd 
had  the  deaths  outside  of  cities,  from  consumption,  been  in  the  same 
proportion  as  in  the  cities,  there  woidd  have  been  1,G86  deaths  instead 
of  1,154.  Apply  this  to  the  cotiiparison  of  various  other  diseases^  and 
we  see  how  much  of  the  purely  artificial  there  is  in  disease.  Count 
the  numl)er  of  days  and  the  Hickness  and  the  loss  which  all  this 
represents,  and  how  much  it  stands  for  of  sickness  and  disability  in 
those  who  are  not  killed  at  onee  or  at  all  by  the  chief  preventable 
diseases,  and  consider  whether  it  will  not  pay  for  us  to  prevent  dis- 
eases to  a  far  greater  extent  than  we  are  doing.  Could  we  have  m, 
more  significant  indication  of  the  great  losses  that  are  taking  place 
from  avoidable  disease  ?  What  wonder  that  the  medical  sanitarians 
see  that  a  good  and  efficient  Board  of  Health  is  a  life-saving  station 
in  every  township  and  village,  which,  if  it  does  half  its  duty,  is 
yearly  saving  a  larger  quota  of  human  beings  tlian  were  ever  exposed 
upon  any  one  sea-coast*  There  is  before  us  the  accurate  table  of  the 
death-rate  of  a  city  of  Massachusetts,  from  1870  to  1886,  its  popula- 
tion having  in  the  meantime  increase*!  from  9,065  to  over  16,000. 
From  1870  to  1878  its  average  death-rate  was  17.59  per  thousand, 
and  from  1878  to  1886  15.61  per  thousand.  The  percentage  of 
deaths  from  the  zymotic  or  preventable  diseases  was  26.21  up  to  1878^ 
inclusive.  At  that  time  a  separate  Board  of  Health  was  established. 
In  the  succeeding  eight  years  the  i>ercentage  fell  to  an  average  of 
16,11. 


SPBCTAL    DISEASES. 

In  the  study  of  each  special  disease,  aod  especially  in  the  study  of 
localities,  physicians  and  Boards  of  Health  are  advised  to  make  com- 
parisons of  the  number  of  deaths  for  the  series  of  years  over  which 
our  tables  now  extend.  The  quinquennial  tables,  as  contained  in  the 
report  of  1883,  give  the  first  five  years,  and  the  record  is  continued 
in  the  reports  of  each  succeeding  year.  It  is  only  by  reading  the 
reports  and  comments  of  each  year  in  connection  that  we  can  arrive 
at  a  just  comparison  of  results. 


SPECIAL  BISEASES, 
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While  we  have  thus  far  been  delivered  from  Aswiio  cf^olera,  which 
has  caased  so  large  a  mortality  the  past  year  io  eountriea  along  the 
Mediterranean  sea,  we  are  to  remember  that  commercial  relations  may 
at  any  time  bring  it  to  our  shores  and  aflbrd  a  center  for  its  extension. 
More  threatening  still  are  recent  dispatches  from  Buenos  Ayres.  The 
fihip  "  Perseo;''  plying  between  Genoa  and  BiieDOs  Ayres,  brought  the 
disease  to  Rotario,  where  ihe  passengers  and  cargo  were  discharged. 
In  the  cholera  hospital  at  Buenos  Ayres  there  were  in  November  200 
cases  and  73  deaths.  In  Rosario,  200  miles  from  Buenos  Ayres,  in  a 
population  of  50,000,  there  are  reported,  under  date  of  December  3d, 
fiom  35  to  50  deaths  per  day.  We  cannot  afford  in  the  least  to  al>ate 
our  vigilance  against  this  disease. 


REMITTENT    FEVER, 

Although  this  shows  a  slight  increase  over  the  former  year,  being 
243  instead  of  209  for  the  year  ending  June  30th,  1886,  and  240  for 
the  year  ending  June  30lh,  1884,  yet  it  is  much  less  than  the  former 
average  of  344  for  the  preceding  five  years.  The  prevalence  is  most 
marked  in  Ei?sex,  Hudson  and  Union  counties,  which  had  respectively 
S4,  56  and  16  deaths  from  this  cause,  to  June  30th,  1884 ;  38,  44  and 
13,  to  1885,  and  48>  55  and  22,  to  1886. 

There  can  be  no  doubt  that  this  is,  to  a  large  extent,  a  seasonable 
disease,  which  is  sure  to  recur  in  more  extended  endemics  unless  there 
is  thorough  drainage  of  the  soil.  The  arresting  of  water-s[>nng8  and 
water-sheds  to  make  ponds  or  lakea^  and  the  various  und rained  excava- 
ttODS  that  are  made  in  and  about  cities,  are  always  a  source  of  peril. 
Two  hundred  and  forty-three  deaths  from  remittent  fever  point  to 
many  cases  of  malarial  sickness  of  a  lighter  kind.  With  the  excel- 
lent provision  made  under  our  State  laws,  for  the  drainage  of  locali- 
ties, public  enterprise  and  private  interest  should  combine,  better  to 
protect  our  citizens  against  this  avoidable  cause  of  disease.  The  suc- 
cess which  has  attended  the  Pefjuest  Valley  drainage  scheme  should 
be  the  encouragement  to  much  additional  eSbrt  in  this  direction. 


TYPHOID    PEVEB. 

The  quinquennial  table  of  187S  showed  an  average  of  564  deaths 
from  this  disease.     The  record  for  1883-4  was  640 ;  for  1884-6,  642, 
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and  for  this  year,  545.     We  believe  it  13  not  iu  vain  that  tiieattentioEil 
of  physiciaus  is  being  called  to  this  as  a  preventable  disease^  often ^ 
caused  by  filth,  by  impure  water,  and  by  carelessness  as  to  the  disposal ' 
of  Becretions.     Its  occurrence  is,  perhaps,  not  less  frequent  than /or- 
merly,  but  physicians  are  more  on  the  alert  to  prevent  its  recurrence 
from  the  first  cases  as  a  center*     If  only  the  public  will  recognize^ 
this  as  a  manufactured  disease  and  will  unite  with  Health  Boards  and 
physicians  to  prevent  it,  jt  will  have  great  diminution.     Attenticm  14 
specially  drawn  to  the  circular  issued  this  year  as  to  it.     Also  it  i# 
to  be  kept  in  mind  that,  with  the  rapid  crowding  of  our  people  intq 
cities  and  summer  resorts,  it  will  require  no  small  degree  of  vigilanc 
to  prevent  its  increase.     It  is  one  of  the  invasions  to  which  New' 
Jersey  is  especially  subject  by  reason  of  its  relation  to  traDsit  and  to^ 
adjacent  populations, 

SMALL-POX, 

As  again.«st  the  average  of  138  deaths  yearly  from  small-pox  lor 
the  five  years  ending  June  30th,  1883,  and  the  7  of  1884,  and  the 
of  1885,  the  4  of  1886  is  encouraging.     Of  the  former  years  the! 
record  was  as  follows:     To  June  30th,  1879,  none;  to  July,  ISSOJ 
15,  of  which  10  were  in  Camden  county  j  to  July,  1881,  254,  o^ 
which   144  were  in  Camden  county  and  70  in  Hudson  county; 
July,  1882,  3G7,  of  which  only  3  were  in  Camden  county,  277   in! 
Hudson,  and  some  cases  in  all  but  7  counties  of  the  State;  and  July  J 
1883y  54,  of  which  39  were  in  Passaic  county,     A  study  of  the| 
locality  of  small-jjox  epidemics,  and  of  tlie  frequency  of  their  occur- 
ence, j?hows  %^ery  plainly  that  the  most  extensive  epidemics  are  where 
some  single  case  of  exposure  having  occurred  there  has  been  neglect  I 
of  vaccination.     Children  coming  out  for  the  first  time  into  school- 
life  are  the  most  ready  and   the  most   unprotected  material.      Atij 
epidemic  of  small-pox  would  oc^nir  every  6  or  7  yeara  in  most  plaoee,] 
if  only  some  one  having  contracted  the  disease  would  come  to  thel 
community.     It  always  does  occur  occasionally   in  all   large  com- 
munities, except  those  in  which  vaccination  is  tollowed  out  on  a  aye 
tem.     Even  among  the  anti-vaccinationists  of  Leicester,  England,  it 
has  been  discovered  that  all  the  nurses  and  attendants  avail  them- 
selves of  vaccination,  and  then  protect  others  by  complete  isolation* J 
Just  at  this  writing  there  have  been  a  few  deaths  from  small-pox  ia] 
Kew  Jersey,  and  it  is  present  both  in  New  York  and   Philadelphia.] 
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Oar  physicianPy  our  school  boards,  our  Health  Boan1i>y  and  the  heads 
of  fiunUies,  are  urged  not  to  n^Iect  va(^cinatiou.  Circulars  of  direc- 
tion as  to  procuring  lymph,  etc.,  are  sent  on  receipt  of  postal. 


SCARLET   FEVER. 

The  five  years'  average  of  deaths  from  the  disease,  to  June  30th, 
1883|  was  771.  The  number  for  the  respective  years  since  have  been 
647,  646,  and  this  year  222.  Of  these  165  were  in  cities.  It  is 
probable  that  we  shall  again  have  this  year  some  increase  over  this, 
bat  it  is  certain  that  there  has  l^een  great  gsiin  in  our  knowledge  of 
isolation  and  disinfection  and  in  the  treatment  of  this  disease  so  as  to 
save  more  and  especially  to  prevent  its  spi*ead.  In  addition  to  the 
use  of  disinfectants  in  the  mouth  and  the  oiling  or  other  means  of 
protecting  the  skin,  it  is  recently  claimed  that  the  secretions  of  the 
scarlet  fever  need  disinfection.  As  we  know  that  the  mucous  mem- 
brane shares  in  the  disease,  it  is  quite  probable  that  the  epithelium 
may  be  a  conveyancer.  So  it  is  wise  to  disinfect  the  stools  of  scarlet 
fever  patients.  Sir  James  Paget  has  recently  said  that  to  the  works 
of  Jenner  and  Pasteur  "  Power  and  Klein  have  lately  annexed  their  , 
admirable  discovery  of  the  milk  scarlatina." 


MEASLES. 

The  average  of  deaths  from  measles  for  the  five  years  ending  June 
30th,  1883,  was  llo.  The  rei-ord  for  1883-4  was  isf),  it  having 
been  epidemic  in  Hudson  and  Passaic  counties.  For  1884-5  the 
deaths  were  135.  The  nunilHT  of  deaths  for  the  past  year  was  88. 
It  is  a  disease  in  which  the  numl)er  of  deaths  stands  for  a  very  large 
number  of  eases,  since  it  is  not  in  general  a  fatal  disease.  Yet  since 
it  is  often  accom|>anie<I  with  bronchia!  or  pneumonic  intlainmation, 
and  leaves  an  inii)airmcnt  of  lung  tissue  favorable  to  the  development 
of  tubercle,  it  is  never  a  disease  to  l>e  regarded  lightly.  Dnring  attack 
an  ecjuable  teniiHratnrc  i-*  dc-iiablc,  and  after  the  active  symptoms 
have  sul^iidcd  there  must  l»c  |»rntrcti<»n  from  cold  tor  a  time  and  the 
use  of  flannel  as  a  Ixxly  covering.  As  it  is  a  disease  espct'ially  con- 
tagious, there  necils  to  In-  jiiiard  anainst  the  ronta^ion,  and  cs|)ei'ially 
in  the  winter  and  sj^ring,  wht-n  the  attarks  arc  most  sev^Tc.  The 
mouth  and  nasal  discharges  tVom  niea'-Us  si  i  on  Id    be  n.'d'ivcd    in  a 
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vessel  havlDg  in  it  chloride  of  lime  or  some  other  (llstnfecianti  anil 
the  mouth  should  he  frequently  rinsed  with  a  mild  disiDfecting  wafib. 
Handkercbiei's  used  by  the  person  should  be  put  in  hot  water  before 
removal  from  the  room. 

WHOOPING-COUG  H . 

Although  this  ia  generally  looked  upon  as  one  of  the  mildest  yr 
least  serious  of  the  communicable  diseases,  the  deaths  from   it  m 
more  numerous  than  from  measles.     The  average  for  the  five  yean 
ending  June  30th,  1883,  was  192;  for  1883-4  the  number  was  IIG; 
lor  1884-5,  181,  and  for  1885-6,  274.     There  was  a  large  exoesBio 
Jersey  City  and  Hudson  county.     It  is  a  disease  much  more  fatal  in 
cities  than  in  the  country.     There  is  good  reason  for  guarding  against 
it,  esijecially  in  the  winter  and  spring.     It  is  generally  caught  directly 
from  the  breath  or  from  the  secretions  or  the  dried  duat  thereof  mingling 
with  the  air  of  the  room.     The  sputa  should  always  l>e  disinfected. 
The  use  of  anti-spasraodics  and  of  other  medicines  in  the  early  stage* 
does  much  to  mitigate  the  severity  of  the  disease. 


DIPHTHERIA   AND  CROUP, 

In  the  Secretary's  report  especial  consideration  is  given  to  this  ^ 
ease,  and  some  facts  recorded  of  importance  to  all  ohservers. 
physicians  of  the  State  are  asked  to  give  it  closer  observation 
reference  to  the  views  therein  suggested.  We  believe  that  by  earnest 
and  continued  effort  on  the  part  of  Health  Boards  and  physicians 
we  shall  be  able  to  diminish  the  frequeocy  and  mitigate  the  severity 
of  this  disease.  The  average  of  deaths  from  it  for  the  five  years  end- 
ing June  30th,  1883,  was  1,144;  for  1883-4  the  number  was  1,027; 
for  1884-5,  1,496,  and  for  1885-6,  1,303. 

C\>ntrary  to  the  claim  that  has  been  made  in  England  and  in  some 
of  the  States,  the  cities,  as  with  other  communi<?able  disease,  show 
the  larger  proportion.  Thus  of  the  1,496  deaths  of  last  year,  1,061 
were  in  cities  of  over  5,000  population,  and  for  this  year,  of  the  1,303 
deaths,  985  were  in  cities.  Still  it  is  a  disease  alike  to  be  dreaded  in 
city  and  country.  It  seems  to  rise  without  an  antecedent  case  more 
frequently  than  moat  other  of  the  communicable  diseases.  Filtiy 
conditions,  foul  water,  dampness  and  the  sudden  exposure  of  cesspool 
or  sewer  materia!  on  damp,  warm  days  have  often  seemed  to 
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the  disease  or  to  give  to  it  excessive  mortality.  It  is  the  most  for- 
midable enemy  of  child-life..  Yet  in  its  earliest  stages  it  is  generally 
controlled  by  treatment.  The  most  thorough  cleansing  and  disinfec- 
tion have  much  to  do  with  limiting  the  disease.  In  diphtheria  all  the 
secretions  should  be  carefully  cared  for. 


ERYSIPELAS. 

The  average  of  deaths  therefrom  for  the  five  years  ending  June 
30th,  1883,  was  111.  The  record  .for  1883-4  was  80;  for  1884-5, 
74,  and  for  1885-6,  79.  Under  this  we  have  not  included  pya>mia 
and  septicfcmia,  which  are  so  often  the  result  of  accident.  As  erysip- 
elas is  now  recognized  asa  s{)ecific  and  often  communicable  disease,  and 
as  it  often  bears  suspicious  relations  to  puerperal  fever,  it  needs  to  be 
guarded  with  all  the  care  needed  for  contagious  diseases. 


DIARRHa:AL   DISEASES. 

This  column  embraces  all  deaths  from  bowel  affections  between  the 
age  of  one  month  and  twenty  years.  Those  who  die  under  one  month 
are  oflen  put  down  with  this  as  the  cause  of  death.  But  as  it  is  found 
that  this  is  merely  the  incident  among  other  causes  that  are  develop- 
mental rather  than  functional  or  constitutional,  they  are  not  reckoned. 
The  average  for  the  five  years  ending  June  30th,  1883,  was  2,354. 
The  number  for  1883-4  was  2,4G2;  for  1884-5,  2,845  :  for  1885-6, 
2,664.  Of  the  last  number,  1,77'>  occurred  in  cities.  The  marked 
feature  in  the  j)resent  year  was  an  inrreaj?e  in  the  number  of  deaths 
from  dysentery  noticeable  in  various  |>arts  ol'  the  State.  Although 
109  deaths  from  this  cause  in  persons  under  twenty  years  of  age  is  not 
remarkable,  yet  it  sIioms  some  tendency  to  this  tnrni  of  disease.  We 
have  before  called  attention  to  the  relation  of  impure  water  to  this 
disease.  While  all  impure  water  tends  to  irritate  the  mucous  mem- 
brane of  the  l)owels,  there  is  ofti'n  in  dysentery  reason  to  believe  that 
the  irritation  is  of  a  specific  character.  Diarrlma  is  generally  causeil 
by  errors  of  diet  or  foul  air.  Attention  is  called  to  the  article  on 
Feeding  of  Infants  in  a  previous  part  ot*  this  report.  The  eflects  of 
change  of  food  and  air,  the  j^rejit  nunilH.*r  of  draths  in  tenements  and 
the  crowded  parts  of  cities,  and  the  results  of  fresh-air  funds  are  but  so 
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many  public  notices  that  this  class  uf  iDfantile  diseases  is  an  artificial 
prodaction,  and  the  deaths  the  ])eimlty  for  the  Cransgression  of  animal 
laws. 


cxj>:!5UMi''noN. 

This  contiuucs  to  be  the  great  destroyer  of  life  in  the  a^es  of  aian* 
ho<xl  and  womanhood.  For  the  five  years  ending  June  30th,  1883, 
the  average  of  deaths  frora  this  cause  was  3,015.  The  number  in 
1883-4  was  3,215;  in  1884-5,  3,320,  and  in  1885-6,3,205.  The 
numWr  for  the  last  eight  years  is  24,817.  The  fact  that  2^300  also 
died  the  past  year  of  acuu*  lung  di.^eases  makes  the  lung  mortality 
very  large.  The^  latter  al»o  do  doubt  indicate  many  who  recovered 
from  an  acute  attack,  but  afterward  succun)b<^l  to  phthisis  pulmon- 
alij*.  Some  of  the  reasons  for  tlie  large  «uml>er  of  deatlis  from  con- 
sumption are  not  far  to  seek.  Full  as  many  are  attributed  to  heredity 
as  Wong  to  it.  If  we  examine  the  city  lunriHliiy,  ami  especially 
cities  of  some  sf>ecial  trade  like  that  of  the  hatters  of  Orange,  we  find 
that  it  is  a  very  prevalent  trade  disease  It  emphasizes  the  necessity 
for  skilleil  ins[>eiiion  and  ovei'siglit  (*f  all  factory  industries.  The 
view  that  tobertnilosis  is  conveyed  by  the  milk  of  consumptive  cows, 
has  also  seemed  to  receive  some  more  proof  during  the  jvast  year. 
There  is  no  disease  to  which  prevention  sliould  iye  more  thoroughly 
applied.  There  are  mcral>ers  of  families  aud  there  are  individuals, 
who,  by  reason  of  tlieir  history,  their  build ^  their  oppearauce,  should 
never  l>efore  thirty  years  of  age  be  musigued  to  city  life  or  any  indoor 
oc<'Uj>ation.  Intelligent  sujKTvisi<iu  and  skilled  examination  before- 
hand would  save  very  mauy  from  invalid  lives  or  early  graves. 

School  life  is  also  believed  to  be  acconn table  for  much  of  the  lack 
of  lung  vitality  and  full  exf>ansiiin  which  is  so  common  a  condition 
of  our  American  youth.  We  have  intermingled  with  it  none  of  the 
military  training  to  which  so  much  of  the  European  population  is 
subjected.  We  must  make  up  for  the  absence  of  this  normal  exercise 
by  definite  physical  training  of  some  kind.  Also  every  school-room 
needs  to  l>e  studie<i  in  its  relation  to  the  health  of  pupils.  Educa- 
tion into  robust  life  must  be  made  a  speciahy  as  much  as  any  other 
department  of  development.  It  is  high  time  that  scholastic  and  civic 
and  governmental  attention  Ije  more  direeteil  to  a  disease  acquired 
oftener  than  it  is  inherited,  and  prevented  ofteuer  than  it  is  cural. 
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ACUTE    hVSQ    DISEASES. 

Of  these  pneumonia  is  the  most  formidable,  although  many  hron- 
<Jiial  and  pleuritic  affections  add  to  the  list  The  av^erage  of  deaths 
therefrom  for  the  five  years  eoding  June  30lh,  1883,  wa3  2,373.  The 
nainl>er  for  1883-4  was  2,174;  for  1884-5,  2,566,  and  for  1885^6, 

Our  variable  climate,  the  indoor  life  of  so  many  of  our  people,  the 
exposure  of  trades,  the  use  of  alcohol  and  carelessness  as  to  the 
adjostrnent  of  one's  self  to  clianges  of  temperature,  have  much  to  do 
with  this  mortality.  The  keeping  the  mouth  closed  in  sudden  change 
-of  air,  tlie  using  of  the  nostrils  instead  of  the  mouth  for  breathing 
jmr|K}sesi,  the  increaj^e  of  flannel  when  outer  garments  are  changed^ 
the  protection  of  the  back  of  the  lungs  as  well  as  the  front,  and  th« 
avoidance  of  the  deprej=sion  of  vitality  which  foul  air  always  causes, 
are  among  tl»e  precautions  to  be  suggested. 


nRAlN   AND   NERVOUS   DISEASES  OP   CHILDREN. 

The  average  of  deallis  from  these,  for  the  five  years  ending  June 
SOth,  1883,  wa.s  1,722.  The  record  for  1883-4  was  1,598;  for 
1884-5,  1,791,  and  for  1885-6,  1,774.  Here,  again,  there  is  need  of 
cluae  study  and  observation  in  dealing  with  children  in  our  schools* 
It  is  rather  spasmodic  over-pre~ssure  than  continuous  over-exert  too* 
There  is  also  inucli  error  in  not  early  recognizing  the  presence  of  some 
foriD  of  functional  denmgement,  and  meeting  it  by  dietetic  and 
hygienic  treatment.  Tijo  often  some  defect  of  vision  is  not  early 
enough  recognized,  and  is  the  nieans  of  causing  irritation  either  of  the 
bram  or  geueral  nervous  system.  A  large  proportion  of  these  deaths 
is  found  to  occur  in  cities. 


DISEASES  OF  THE   HEART   AND   CIRCULATION, 


W  Of  these  the  average  deaths^  for  the  five  years  ending  Juue  30th, 

I  1883,  was  1,115.     The  record  for   1883-4  was  1,324;  for  1884^5, 

■  1,603,  and  for  1885-6,  1,506.     The  city  record  for  the  last  year  was 
I  838.     The  country  districts  receive  a  little  more  than  their  share  of 

■  4eatb*r60ord  from  heart  disease  and  adult  brain  diseu^^  because  so 
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many  thas  invalided  retire  from  business  to  country  homes.  There 
seems  to  be  a  gradual  increase  of  diseases  of  the  heart  and  circulation, 
in  part  probably  owing  to  the  more  exciting  and  exacting  demands  of 
business  life.  Young  men  are  more  rapidly  forced  into  active  busi- 
ness relations,  the  speculative  type  even  invades  the  domain  of  syste- 
matic trades  and  industrial,  and  anxiety  or  excitement  cannot  but 
affect  our  inner  circulating  mediurn  and  the  organs  that  convey  it. 
Some  statistics  seem  to  indicate  that  the  use  of  salicylio  acid,  and  the 
quicker  dealing  with  rheumatism,  make  it  less  a  cause  of  heart  impair- 
ment than  formerly.  Experience  is  showing  that  valvular  diseaae,, 
and  some  other  forms  of  heart  or  artery  disturbance,  are  not  so  fatal 
or  so  limiting  of  life  as  formerly,  if  only  there  is  adjustment  to  the 
impairment  and  a  more  quiet  or  uniform  life. 

URINARY   I>ISEA6ES, 

The  average  of  deaths  from  these  for  the  five  years  ending  June* 
30tb,  1883,  was  640;  for  1883-4  the  record  was  892;  for  1884-5„ 
939,  and  for  1885-6,  926.  On  our  original  sheets  we  distinguish 
between  those  that  affect  tlie  kidneys^  and  those  that  affect  the  bladder 
only.  Most  of  the  cases  are  thos<*  of  organic  disease  of  the  kidneys^ 
so  often  associated  id  mortality  records  under  the  name  of  Bright's- 
disease. 

No  organ  of  the  body  is  more  intricate  or  more  perfect  as  an 
alembic  or  laboratorj^,  and  none  is  less  likely  to  be  organically  changed 
if  there  is  conformity  to  the  laws  of  our  being*  But  between  alcohol^ 
Cayenne  pepper,  catsup  and  various  stimulating  and  irritating  juices 
and  condiments,  it  is  not  wonderful  that  the  minute  capillary  vesaelft 
of  these  two  organs  should  bei^ome  iuHamed  and  change  of  structure 
take  place.  We  believe  that  proper  dietetic  management  would  pre- 
vent or  postpone  many  deaths  occurring  from  this  disease. 


ADULT  BRAIN   AND  SPINAI.   DISEASES. 

The  average  of  deaths  from  this  cause,  for  the  five  years  ending 
June  30th,  1883,  was  1,449.  The  record  for  1883-4  was  1,664 ;  for 
1884-5,  1,895 ;  for  188.5-6,  1,932.  This  uniform  increiise  is  signifi- 
cant, and  has  some  of  the  same  causes  alluded  to  under  the  heading 
of  heart  disease,     Theae  are  cases  not  to  be  met  by  the  methods  used 
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for  communicable  diseases,  but  have  their  remedy  id  a  practice  of  sncb 
laws  Bs  relate  to  the  care  of  the  aoimal  economy.  They  are  a  sad 
comment  oa  that  wastage  of  human  life,  which  occurs  either  from 
overstrain  or  from  a  lowering  of  the  general  vitality  of  the  people. 


DIGESXrV^E   AND   INTESTINAL   DISEASES. 

The  average  of  deaths  from  these,  of  persons  over  twenty  years  of 
age,  for  the  five  years  ending  June  30th,  1883,  was  957.  The  record 
for  1883-4  was  1,075;  for  1884-5,  1,140,  and  for  1885-6,  1,213. 
Of  these  last,  111  are  marked  "Dysentery.''  The  increase  is  about  in 
proportion  with  the  increase  of  po|>uktion.  Not  only  the  theory  of 
digestion,  but  the  management  of  diseases  of  the  digestive  organs,  i» 
better  understood  than  formerly.  If  this  record  be  added  to  that  of 
diarrha'al  diseases,  it  is  evident  how  many  deaths  occur  from  improper 
foods  and  disorders  of  digestion.  The  remedy  is  largely  in  self- 
restraint,  and  in  a  knowledge  of  the  laws  of  health  among  the 
people. 

CANCER. 

The  average  of  deaths  from  it  for  the  five  years  ending  June  30th ,r 
1883,  was  423.  The  record  fur  1883-4  was  484  ;  for  1884-5,  498, 
and  for  1885-6,  546.  The  English  tables  also  notice  a  somewhat 
surprising  increase  of  this  affection.  As  the  diagnosis  of  canoei*  from 
other  forms  of  tumor  or  sore  is  not  always  easy,  no  doubt  the  number 
U  somewhat  exaggerated.  But,  nevertheless,  the  iucrea<*e  should 
attract  the  attention  of  all  investigators  of  disease. 


ACUTE   RHEUMATISM, 

The  average  of  deaths  from  this  cause  for  five  years  ending  June 
30th,  1883,  was  64.  The  record  of  1883-4,  was  62 ;  of  1884-5,  36  ; 
of  1885-6,  68.  While  not  a  fatal  disease,  it  often  leaves  some  impair- 
ment of  vital  organs.  It  also  shows  a  relation  to  states  of  weather 
and  to  seasons.  It  is  to  be  studied  especially  in  climatological  relations, 
SB  ako  in  its  relation  to  the  digestive  apparatus. 
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rUERPERAL  DISEASES. 

No  diseases  need  more  careful  wateli  thau  those  which  imperil  the 
life  of  mothers.  All  the  more  because  the  element  of  contagiousness 
is  so  prominent  and  so  many  a  life  is  sacrificed  to  want  of  caution. 
The  average  of  deaths  for  the  five  years  ending  June  30th,  1883,  was 
237.  The  record  for  1883-4,  was  221  ;  for  1884-5,  268,  and  for 
1885-6,  257.  The  number  last  year  not  directly  connected  with 
/childbirth  was  41. 

ACCIDENTS. 

Last  year  we  added  a  special  note  as  to  the  number  and  variety  of 
•avoidable  accidents.  The  number  for  1884-5,  was  837  ;  for  1885-6, 
-d97.  While  this  column  as  printed  includes  all  accidents  and  suicides, 
it  shows  a  loss  of  life  from  this  cause  requiring  the  most  careful 
attention.  We  have  already  in  the  report  of  the  Secretary  drawn 
4ittention  to  the  drowning  record.  The  prevention  of  railroad  and 
drowning  accidents  and  of  accidents  from  machinery  needs  to  be  care- 
fully studied  with  a  view  to  prevention. 

While  the  record  of  the  year,  taken  as  a  whole,  is  more  satisfactory 
than  tliat  of  some  years,  the  student  of  vital  statistics  cannot  but  see 
the  general  uniformity  of  indications  as  to  the  mortality  from  various 
diseases,  and  appreciate  more  than  ever  before  how  many  deaths  occur 
which  might  be  postponed  or  from  causes  which  might  be  removed. 
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REPORT  OF  THE  SECRETARY  OF  THE  BOARD. 


2b  HU  ExceUenoy  RobeH  8.  Green: 

Governor — ^The  State  Board  of  Health  of  New  Jersey  b^  leave 
to  present  to  Your  Excellency  its  eleventh  annual  report.  The  report 
of  the  Bureau  of  Vital  Statistics  as  appended  to  this  report  furnishes 
the  details  as  to  the  health  of  localities  so  far  as  indicated  by  statisti- 
cal returns.  In  each  annual  report  these  can  only  be  tabulated  up  to 
the  previous  first  of  July.  Additional  facts  as  to  the  health  of  locali- 
ties are  appended  by  the  annual  reports  from  local  Boards,  generally 
received  about  November  1st.  The  returns  will  show  some  increase 
over  the  average  of  deaths  for  five  years  past.  Besides  the  constant 
tendency  to  the  accumulation  of  insanitary  conditions,  fostered  by  the 
mpid  growth  of  our  cities  and  the  increase  of  population  at  the  ter- 
mini of  our  river  systems,  our  State  is  constantly  exposed  to  those 
oommunicable  diseases  which  are  so  easily  spread  where  interchange 
of  travel  and  traffic  is  so  active. 

While  there  have  been  many  local  outbreaks  of  diseases  of  this  class 
they  have  in  no  case  reached  the  proportions  of  a  wide-spread  epi- 
demic. Their  restriction  has  in  some  instances  been  plainly  traceable 
to  the  efficiency  of  local  Health  Boards. 

During  the  year  many  of  the  Boards  have  profited  by  important 
changes  made  in  the  health  legislation  of  the  State  and  have  adopted 
ordinances  or  codes  which  secure  more  effective  administration. 

Our  OMm  experience^  as  that  of  other  states,  confirms  the  judgment 
80  oflen^expressed  abroad  that  a  large  number  of  diseases  are  prevent- 
able, that  others  may  be  greatly  circumscribed  in  extent  and  fatality, 
and  that  the  general  comfort  and  expectancy  of  life  may  be  largely 
augmented. 

Besides  the  appeal  such  conclusions  affi)rd  from  our  desire  for  per- 
sonal health  and  ^happiness  and  our  interest  in  the  general  wel&re 
of  our  people,  the  material  value  of  health  and  life  is  coming  to 
be  more  highly  prized.     Sir  John  Simon,  formerly  medical  health 
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officer  of  the  Local  GoverDment  Board  of  England,  gives  it  as  hU 
well-eetab!ished  conviction,  which  ia  accepted  as  substantially  correct 
hj  Eoglish  writers,  that  in  each  year  the  deaths  in  England  were 
fully  125,000  more  than  they  would  be  if  existing  knowledge  of  the 
chief  causes  of  disease  as  aflectiug  the  masses  of  the  populatiou  were 
reasonably  well  applied. 

Sir  James  Paget,  a  former  President  of  the  International  Medical 
Congress,  thinks,  from  the  study  of  reliable  data,  that  the  annual  loss 
of  time  by  sickness  for  the  entire  English  people  is  one-fortieth  of  the 
work  done,  or  nine  days  in  a  year  for  each  man,  woman  and  child 
between  the  ages  of  sixteen  and  sixty-five  years.  This  would  be  an 
annual  loss  of  time  by  sickness  for  the  whole  kingdom  of  about  20,000 
weeks.  This  at  $5  per  week  is  an  annual  loss  of  $100,000,  not 
counting  cost  of  sickness. 

The  preventable  deaths  that  occur  from  typhoid  fever  and  coo- 
sumption  alone  take  from  the  resources  of  the  country  more  than  it»^ 
entire  health  ad  ministration  costs, 

Mn  Gladstone,  in  a  recent  address  at  the  opening  of  the  drainage 
works  in  Herndon,  England,  said :  *' There  is  no  greater  economy  than 
the  saving  of  human  life."  Added  to  the  saying  of  Sir  William 
Jenner,  that  *'The  value  placed  by  a  community  on  individual  life  m 
one  of  the  great  tests  of  the  state  of  eivilizationj"  it  affords  an  addi- 
tional motive  for  the  most  liberal  attention  to  a  support  of  measures^ 
for  protecting  our  citizens  from  the  personal,  social  and  financial 
embarrassments  of  invalidity,  disability  and  death.  This  Board,  as  it 
reviews  the  experience  of  many  years,  can  perceive  that  something 
has  been  done  the  better  to  protect  our  citizens  from  the  avoidable 
causes  of  sickness  and  to  appreciate  the  life  and  comfort  of  our  people. 
But  as  It  also  sees  the  possibilities  of  the  future,  how  a  complete  sani- 
tary administration  extended  to  every  hamlet  and  city  of  the  State, 
protecting  the  people  in  their  persons,  in  their  homes,  in  their  schools 
and  in  their  places  of  industrial  occupation,  would  add  to  li^^es  and 
population  and  to  the  happiness  and  the  resources  of  the  people,  it 
feels  that  it  only  has  illustrated  what  the  future  may  accomplish,  iT 
only  the  sentiment  of  people  or  legislators  is  equal  to  the  needs  and 
possibilities  of  the  work.  Science  and  the  applications  of  art,  and  the 
knowledge  of  economical,  sanitary  construction  and  administration  are 
far  in  advance  of  the  actual  applications  of  such  knowledge.  If  to- 
day the  means  were  afforded  to  this  Board  and  to  the  local  Boards,  ta 
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cany  oat  and  apply  what  is  proven  as  to  the  practicability  of  life- 
aaviog  knowledge,  we  should  each  year  add,  for  the  welfare  of  oar 
popolation,  hundreds  of  preserved  lives,  thousands  of  effective  working 
days,  and  material  capital  and  an  amount  of  increased  happiness 
beyond  numerical  statement.  While  the  Legislature  has  well  respond- 
ed to  appropriations  sought,  we  fear  that  on  our  part  there  has  been 
too  mneh  conservatism  and  too  great  timidity  as  to  asking  that  aid 
in  broader  methods  and  more  thorough  administration,  which  is  justi- 
fied by  all  the  facts  in  evidence  as  to  the  individual  and  material 
advantages  of  such  extension  to  the  State  at  lai^e.  Most  of  our  citie» 
are  still  far  behind  in  the  details  of  approved  sanitary  administration 
and  in  those  financial  provisions,  therefore,  which  are  necessary  for 
the  health  and  prosperity  of  the  people.  In  the  work  of  sanitary 
inspection  and  advice,  and  in  the  general  oversight  of  the  health  of 
the  people,  we  find  a  field  of  operation  which  might  be  largely  extend- 
ed to  the  great  advantage  of  our  citizens.  Neglects  which  involve 
the  health  of  the  growing  population  and  insanitary  conditions  which 
affect  thousands  of  operatives,  as  well  as  defects  in  the  homes  of  the 
people  at  large,  arise,  because  there  is  not  a  general  recognition  of  the 
limitations  they  cause  upon  effective  industry  and  general  welfare. 

In  many  cases,  too,  local  Boards,  while  having  a  general  conception 
of  the  situation,  need  to  be  urged  to  greater  activity  of  administration 
and  to  be  more  liberally  provided  for  by  their  respective  constitu- 
encies. We  herewith  draw  attention  to  a  few  of  the  subjects  that 
are  worthy  of  special  consideration  and  append  thereto  special  papers 
and  communications. 

DRAINAGE   FOR   HEALTH. 

The  relation  of  soil  conditions,  and  especially  of  the  circulation  of 
water  in  the  soil,  to  the  health  of  those  residing  near  it,  is  more  and 
more  attracting  the  attention  of  sanitarians.  The  climate  of  a  locality 
has  very  much  to  do  with  health.  This  is  largely  influenced  by  the 
ground  moisture.  The  observations  of  Buchanan  and  Bowdich  as  to 
consumption  long  ago  showed  this.  Much  additional  information  has 
been  collected  as  to  its  effect  in  producing  fevers  and  rheamatism. 
Besides,  there  are  various  forms  of  gastric  and  intestinal  disturbance 
dependent  on  dampness  or  those  quick  alternations  of  temperature  that 
leave  wet  ground  very  cold  while  the  surrounding  air  is  heated* 


Where  drains  have  been  so  constructed  ajs  to  dry  large  surfaces,  the 
effect  on  health  has  been  most  marked.  In  cities  where  sewers  are 
constructed  one  of  the  frequent  benefits  arises  from  the  drying  of  the 
soil.  Each  State  and  each  portion  of  it  needs  to  be  studied  as  to 
plans  for  its  drainage. 

The  first  thing  is  to  study  thoroughly  the  geological  structure  and 
the  localities  of  drift*  It  is  not  suflicient  to  have  a  general  idea  of 
the  trend  of  the  strata.  When  draining  in  populous  districts,  and 
with  reference  to  health,  the  underlying  condition  needs  to  be  as  well 
known  as  if  it  were  mapped  on  the  surface.  Recently,  in  the  location 
of  two  cesspools,  the  fact  of  a  drift  deposit  was  overlooked.  The 
result  was  that  the  reliance  placed  upon  the  grade  of  the  shale  was 
deceptive  and  the  fall  was  into  the  building.  We  know  of  another 
section  in  which  the  trap  rock  has  here  and  there  pockets  beneath  the 
surface  filled  with  organic  matter,  clausing  much  ill-health  to  thoee 
who  locate  on  the  fair  surface.  No  system  of  drainage  is  skillfully 
laid  out  unless  the  sections  are  thus  well  described. 

Next,  the  natural  water-shed  should  be  well  known.  Localities 
which  seem  favorable  as  to  their  soil  and  general  contour  may  be  the 
natural  receivers  of  great  amounts  of  moisture*  They  are  kept  con- 
stantly wet  by  their  suiroundings.  So,  in  order  to  dry  them,  the 
drainage  must  be  around  them  rather  than  upon  them.  This  is 
generally  spoken  of  as  cutthig  off  the  springs.  It  is  often  more  than 
this  and  involves  the  cutting  off  of  rivulets  all  around*  Also,  the 
surface  may  be  so  located  that  the  surrounding  surface-water  needs  to 
be  headed  off  and  turned  in  another  direction.  It  is  surprising  how 
often  these  simple  requirements  are  overlooked.  The  city  builder  is 
not  able  readily  to  decide  as  to  the  strata  or  take  in  the  general  sur- 
roundings. Mistakes  are  even  more  common  in  cities  than  in  the 
open  country.  The  engineer  who  knows  thoroughly  the  ground 
structure  and  the  topography  and  the  history  of  adjacent  water- 
courses, had  made  the  first  step  toward  a  complete  system  of  drainage. 

Next  comes  a  knowledge  of  the  amount  of  rain-fall  and  the  usual 
time  of  its  disposal.  The  observing  farmer  comes  thus  to  know  his 
different  spots  of  land  and  often  adopts  wise  methods  of  regulation. 
There  must  also  be  some  knowledge  of  contour  and  of  the  relations  to 
light,  air  and  sun  heat,  A  heavily-shaded  hill  is  oft«u  wet  when  a 
valley  well  exposed  to  the  sun  is  dry.  The  old  plan  of  facing  or 
locating  buildings  with  reference  to  suu  and  winds  and  exposure^ 
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nther  than  to  correspond  with  the  direction  of  the  road,  was  wise. 
In  drainage  for  building  purposes  more  r^ard  should  be  had  to  the 
«fiect  of  the  sun  in  keeping  the  soil  dry.  Shade  and  dampness  have 
great  relations  to  each  other. 

Observation  as  to  the  position  of  springs,  and  as  to  the  depth  of 
wells,  and  the  varying  height  of  the  water  in  them,  is  of  service  in 
•determining  ground  water-levels.  Where  the  water  in  the  well  rises 
to  a  height  parallel  to  the  depth  of  the  cellar  it  is  generally  a  sign  of 
imperfect  drainage,  unless  there  is  change  of  strata  between  the  house 
^and  the  well.  The  area  of  fogs  also  is  an  indication  as  to  surface 
fldoisture. 

We  also  need  to  consider  forests  in  their  relation  to  moisture  as  well 
^»  to  rain-fall.  While  the  preservation  of  forests  has  important  rela- 
tion to  rain-fall  and  its  distribution,  large  adjacent  forests  increase 
'dampness.  So  the  local  dryness  of  soil  is  of);en  promoted  by  the 
femoval  of  forests  and  the  tillage  of  the  ground.  Sometimes,  how- 
ever, single  trees  of  large  foliage  and  wide-spreading  roots  aid  in  the 
drying  of  particular  spots.  Artificial  excavations  and  embankments 
•make  many  changes  in  the  underground  water-level  as  well  as  in 
:general  dryness  of  the  surface.  Each  cellar  acts  as  a  drain  to  the 
surroundings.  Embankments,  even  when  having  the  attractive  name 
of  terraces,  often  add  to  the  dampness  about  dwellings.  Railroad 
•embankments  not  infrequently  change  the  water-level  of  the  ground, 
while  the  excavations  serve  as  drains.  We  have  known  the  water- 
level  in  small  lakes  or  ponds  so  changed  by  the  buildings  about  them 
as  by  their  dryness  in  summer  to  become  a  menace  to  health.  All 
such  artificial  changes  are  to  be  taken  into  consideration,  not  only  in 
reference  to  particular  buildings,  but  also  in  reference  to  the  drainage 
of  broad  areas.  There  also  needs  to  be  knowledge  of  all  underground 
or  surface  drainage  of  an  artificial  kind.  Often  because  no  maps  have 
been  made  or  preserved  these  are  lost  sight  of,  and  such  obstruction 
takes  place  as  reproduces  the  condition  of  things  that  existed  before 
-drainage.  Even  the  contour  and  topography  of  the  surface,  and 
changes  that  have  been  made  to  govern  the  flow  of  surface-water,  need 
to  be  carefully  studied.  Nothing  is  more  common  than  to  trust  merely 
to  the  eye,  which  is  often  deceived  by  the  comparison  with  the  sur- 
Toundings. 

We  should  be  more  fully  aware  of  what  great  physical  and  pecu- 
niary advantages  accrue  from  well-devised  systems  of  drainage,  or 
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from  local  dmiaage  about  btiildiugs.  Eveo  where  there  is  notenoogli 
fall,  well-laid  drains  a  little  distance  away,  withdraw  some  of 
water  from  the  vicinity  of  the  house.  In  draining  the  groands  foi 
the  hospital  buildinga  of  Johns  Hopkins  University,  at  one  poiotii 
was  found  necessary  to  go  through  several  layers  of  impervious  strait, 
so  as  to  reach  a  gravel  and  sand-bed  which  was  near  a  stream,  Bf 
oeDtering  the  termini  of  many  drain-pipes  to  this  draiDage-well  i 
large  and  wet  area  was  thoroughly  dried.  GrouDd  drainage  has  be- 
come BO  perfect  an  art,  and  the  evils  of  damp  and  wet  soils  to  thepab- 
lie  health  have  become  so  established  that  every  city  should  give  iti 
first  consideration  to  ground  drainage.  Dry  soils  have  a  capacity  ft 
disposing  of  refuse  to  a  degree  that  is  of  very  great  sennce  in  cro' 
localities  besides  the  direct  advantages  of  dryness.  Where  a  hoas^' 
has  already  been  located  on  a  spot  where  there  is  a  lack  of  fall,  and 
where  the  remedies  already  named  cannot  avails  an  area  should  be 
formed  arouod  the  building,  and  the  cellar  wall  cemented  inside  aad 
out,  and  a  cement  floor  provided.  Former  reports  have  given  many  . 
details  as  to  the  modes  and  results  of  efficient  drainage,  but  it  is  ioH 
portant  thus  to  emphasize  its  necessity  and  it.s  advantages,  and  ififf 
essential  bearing  upon  the  public  health. 
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So  much  attention  has  been  given  in  former  reports  of  this 
to  the  various  methmls  for  the  disposal  of  liquid  wastes  from  hoc 
that  it  ought  not  to  be  necessary  to  do  much  more  than  to  refer  to 
what  has  been  said  upon  this  subject.  We  have  thought  best  in  this 
report  to  direct  attention  more  technically  to  plans  and  systems  as  in 
actual  operation  in  this  State.  Specimens  of  the  most  of  these  are 
described  by  those  who  have  constructed  the  work.  Most  of  the  more 
approved  methods  are  now  more  or  less  in  use  in  the  State,  and  can 
be  personally  examined  by  those  who  desire  to  compare  methods.  It 
can  be  said  of  nearly  all  methods  that  their  value  is  rduiive,  depend- 
ing upon  adaptation  to  the  locality  or  the  number  to  whom  they  are 
supplied.  Even  in  private  homes,  where  large  systems  cannot  be  ap- 
plied, many  improvements  are  beiog  made.  The  farmer  has  learned 
that  deep  vaults  are  not  needed,  and  that  it  is  not  only  slovenly  but 
hazardous  to  health  to  have  the  otit-house  the  common  receptacle  o^ 
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dope,  or  to  have  it  at  all  oonnected  with  any  water-closet  in  the  hoose. 
The  material  thus  kept  dry  is  easily  disinfected  if  there  is  odor,  and 
CKily  removed  and  composted.  If  slops  cannot  be  disposed  of  on  the 
ground  or  in  trenches  between  rows  of  rank-growing  crops  in  the  rear 
of  the  lot  or  on  the  horse-manure  heap,  frequently  enough  removed, 
it  is  better  to  trust  to  a  small  separate  cesspool,  not  deep,  and  either 
arranged  for  surface  soakage  with  easy  access,  or  made  tight  by  cement, 
and  to  be  emptied  by  an  odorless  excavator.  If  a  hole  is  made  in  the 
ground  about  six  feet  by  four,  or  circular,  with  a  depth  just  sufficient 
to  be  below  the  ordinary  frost  line,  and  with  rows  of  agricultural  tile 
eiztending  from  its  bottom  several  feet  in  every  direction,  it  will  dis- 
pose of  a  good  deal  of  the  ordinary  slop  and  wash  and  bath  waste  in 
i\B  fresh  state,  and  so  be  no  hazard.  The  two  great  mistakes  are  to 
pond  such  materials  in  cesspools,  where  they  become  harmful,  as  they 
would  not  if  used  fresh,  and  in  making  the  holes  so  deep  that  nature 
and  vegetation  cannot  dispose  of  them.  It  now  seems  pretty  well 
established  that  the  process  of  nitrification  is  more  the  natural  method 
of  disposal  of  such  wastes  than  simple  oxygenation.  This  former 
process  is  chiefly  conducted  by  the  microphytes  or  micro-organisms 
which  operate  only  in  the  upper  soil,  and  not  beyond  a  distance  of 
two  or  three  feet.  The  depth  of  such  excavation  should  not  be  over 
two  feet.  Careful  covering  in  the  winter  will  protect  from  frost,  and 
in  summer  free  access  can  be  had  if  cleansing  or  disinfection  becomes 
necessary.  The  beginning  of  these  branch  tile  drains  should  be  pro- 
tected by  wire  baskets,  which  may  need  occasional  cleansing.  The 
pit,  however,  should  never  be  used  for  water-closet  discharges.  Where 
there  are  no  sewers  the  two  most  important  rules  are,  not  to  unite  into 
one  receptacle  the  various  liquid  and  mixed  offalings  of  animal  and 
household  life,  and  not  to  store  any  of  these  liquids  so  as  to  undergo 
changes  which  are  hazardous.  In  addition  to  methods  long  and 
favorably  known  in  certain  localities,  various  modes  of  precipitation 
of  sewage  are  more  and  more  attracting  the  attention  of  sanitari- 
ans. This  is  not  because  the  method  is  new,  but  because  chemistry 
has  acquainted  us  with  new  agencies,  and  mechanical  ingenuity  now 
enables  us  to  deal  with  the  precipitant  more  easily.  Thus  the  John- 
son Filter  Press  and  some  other  similar  arrangements  enable  us  to 
reduce  the  bulk  of  this  settling  or  sludge,  so  as  to  render  it  quite  dry, 
and  so  to  compress  it  as  that  it  may  be  sold  in  the  form  of  cakes, 
which  are  easily  handled  and  transported.     The  system  is  also  often 
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<?onihioed  with  others  with  advantage,  as  where  an  effluent  becoming 
too  foul  for  the  stream  into  which  it  has  been  passed,  is  thus  mad« 
much  more  cl«ar  of  organic  matter,  or  is  in  addition  passed  upon  land 
for  intermittent  filtration.  In  this  case  much  les.s  land  answers  for 
the  purpose  than  if  the  waste,  overladen  with  organic  matter,  hid 
been  directly  carried  upon  it.  Even  where  temporary  cesspools  seem 
unavoidable,  the  use  of  milk  of  lime,  alum  and  other  precipitant* 
does  much  to  arrest  changes  aud  to  diminish  the  risks  of  injurious 
effects. 

More  recently  what  is  known  as  the  Ruckner-Rothe  method  haB 
come  into  considerable  prominence,  It  is  thus  described  in  the  Sam- 
iary  Record  (London,  April,  1886): 

"The  process  consists  in  conducting  the  water  into  wells,  over 
which  the  apparatus  is  erected.  This  b  an  iron  cylinder,  closed  above 
but  open  below,  where  its  margin  dips  beneath  the  surface  of  the 
water.  A  lateral  pipe  near  the  top  of  the  cylinder  carries  off  the 
purified  water  into  an  adjoining  conduit  or  reservoir,  and  the  cylinder 
ie  sarmouuted  by  a  pipe  connected  with  an  air-pump,  by  which  the 
air  in  the  cylinder  axn  \ye  exhausted,  so  tliat  the  water  rises  gradually 
in  its  place  and  at  length  flows  out  at  the  lateral  discharge- pi j>e,  when 
it  is  only  necessary  to  maintain  the  pressure  constant  from  day  to  day. 
The  level  of  the  surface  in  the  pure- water  reservoir  must  be  kept  a 
little  lower  than  tliat  of  the  conduit  which  brings  the  foul  water  to 
the  well,  in  order  that  the  syphon  action  may  not  be  reversed,  and  tie 
lower  edge  of  the  cylinder  must  be  lower  than  the  sill  of  the  effluent 
channel,  to  allow  for  variations  in  the  level  of  the  water. 

^*The  height  of  the  cylinder  must  obviously  be  less  than  30  feet, 
and  24  feet  is  found  the  most  convenient;  while  that  of  the  suction* 
pipe  must  be  at  least  35  feet,  in  order  to  avoid  the  possibility  of 
il rawing  the  water  into  the  air-pump  and  deranging  the  whole  appa- 
ratus, 

"The  rate  at  which  the  water  rises  in  the  cylinder  depends  on  the 
diameter  of  the  latter  and  on  the  quantity  of  water  entering  the  well 
in'a  unit  of  time. 

**Thc  outlet-pipe  is  made  larger  than  the  ordinary  discharge  would 
require,  in  order  to  facilitate  the  disposal  of  large  volumes  of  water 
during  heavy  rains,  but  its  aperture  can  be  adjusted  to  circumstaDces 
by  a  sliding  valve. 

**The  rate  at  which  the  water  rises  is  usually  2  to  9  millimetres  per 
eecond,  but,  being  dependent  on  its  specific  gravity,  varies  as  the 
weight  of  impurities  to  be  removetl. 

''To  maintain  the  velocity  and  movements  of  the  water  as  nearly 
uniform  m  possible  in  every  part  of  the  apparatus,  the  foul  water  is 
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admitted  by  a  pipe  opening  at  the  bottom  of  the  well,  which  is  shaped 
like  an  inverted  cone.  Over  and  around  the  mouth  of  this  inlet-pipe 
is  a  funnel-shaped  louvred  wooden  frame  which  divides  and  distrib- 
utes the  ascending  stream. 

''While  the  whole  mass  of  water  is  slowly  rising  in  the  cylinder 
the  heavier  suspended  particles  subside  to  the  bottom  of  the  well^. 
where  they  act  as  a  filter  for  the  entering  water. 

''The  sludge  is  removed  from  time  to  time  by  a  chain-pump  and 
deposited  in  an  adjacent  basin,  whence  the  superfluous  water  drains 
back  into  the  weU.  The  floating  impurities,  greasy  matters^  &c.,  are 
ran  ofi*  periodically  by  a  second  and  smaller  outlet-pipe  close  to  the 
roof  of  the  cylinder  and  discharging  into  a  separate  tank.  Qsaes 
rising  into  the  vertical  pipe  at  the  summit  of  the  cylinder,  are  drawn 
off  by  the  air-pumps^  and  burned  in  a  furnace. 

"The  Rockner-Rothe  apparatus  occupies  very  little  space  compared 
with  the  ordinary  precipitation  and  subsidence  basins.  Unlike  those 
processes  in  which  the  sewage,  &c.,  stagnant  and  fermenting  for  days 
in  the  settling  tanks,  give  out  pestilential  odors,  this  is  devoid  of 
anything  approaching  to  a  nuisance,  and  in  the  entrance  of  the  water 
through  the  bed  of  seidiment  deposited  on  the  bottom  of  the  tank,  we 
not  only  have  a  form  of  filtration  unknown  in  other  systems,  but  the 
^  water  is  brought  into  contact  with  the  chemicals  which  always  tend 
to  sink,  without  the  necessity  for  agitation,  and  the  motor  power 
required  to  effect  it.  Thus  the  Rockner-Bothe  process,  with  its  rapid 
and  simultaneous  chemical  treatment,  subsidence,  and  filtration,  con- 
ducted in  closed  or  covered  chambers,  is  free  from  anything  of  the 
nature  of  a  nuisance,  and  practically  without  smell. 

"The  removal  of  the  sludge  is  the  heaviest  item  in  this  as  in  other 
systems,  but  might  be  considerably  reduced  if  a  not  too  costly  means 
could  be  found  for  expressing  the  greater  part  of  the  retained  water. 
[This  is  now  found  in  the  filter  press  processes.]  In  no  process  of 
clarification  can  chemicals  be  dispensed  with,  but  for  the  Rockner- 
Rothe  all  are  equally  applicable. 

"As  to  the  expenditure  on  steam  power  reauired,  the  experience  of 
Essen  points  to  half  an  hour  daily  for  working  the  air-pump  and 
three  hours  for  the  dredge  to  each  cylinder.  No  great  power  is 
needed,  and  it  is  not  impossible  that  the  current  of  water  in  the  cul- 
vert might  be  made  available  as  a  motor. 

"The  sewage  of  Essen  in  rainy  weather  is  not  more  than  18,000 
cubic  metres,  which  four  cylinders  7  metres  high  and  4.2  metres  wide 
in  wells  5.5  metres  deep  and  wide  would  be  able  to  treat,  reliefs  or 
overflow  culverts  being  provided  for  heavy  storm-waters.  The  Cor- 
poration have  arranged  with  Messrs.  Rothe  for  the  erection,  free  of 
cost,  of  one  such  cylinder,  the  well  and  all  subsidiary  works  beine 
undertaken  by  the  local  authority.  This  single  cylinder  has  treated 
4,500  cubic  metres  of  sewage  daily,  yielding  three  litres  of  sludge, 
containing  72  per  cent,  of  moisture,  to  each  cubic  metre  of  sewage. 
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The  total  sludge  per  annum  for  a  daily  average  of  12,000  cubic 
metres  of  sewage  would  thus  be  about  13,200  cubic  metres*     It  is  too 
early  to  judge  of  the  marketable  value  of  the  sludge,  but  it  id  hoped ^J 
that  it  may  be  fouud  available  for  agricultural  purposes,  ^| 

i^"Dr  Kayser  estimatei  the  value  of  1,000  kilogrammes  of  sludge 
with  65.45  piT  cent,  of  water  at  5#.,  which  would  give  an  annual 
revenue  of  £3,250  for  13,000  cubic  metres,  but  Dr.  Konig,  of  Mud- 
ster,  in  view  of  the  difficulty  attending  the  transport  of  the  sludge  in 
its  wet  state,  sugg^ta  that  it  might  be  dried  in  the  air,  without  much 
additional  trouble^  until  the  water  was  reduced  to  25  per  cent.,  when 
it  would  contain  from  0,5  to  0.7  per  cent*  of  nitrogen,  0.7  to  1.0  per 
cent,  of  phosphoric  acid,  and  18  to  24  per  cent,  of  carbonate  of  lime, 
with  a  value  of  10s.  per  1^000  kilogrammes  reckoned  on  the  nitrogen 
and  phosphoric  acid  only, 

"Careful  estimates  of  the  cost  of  chemicals,  working  expenses,  am 
the  interest  and  repayment  of  the  capital  sunk  give  a  total  of  £3^000( 
per  aunum^  or  1*.  per  head  of  the  population,  which  is  approximately 
the  same  as  the  value  assigned  to  the  sludge  and  prec^ipitate  by  the 
chemists  Konig,  Kayser,  and  Brock hoff.  | 

**Dr.  Broekhotf  remarks  the  little  disposition  to  putrefaetion  shown 
by  the  efflueut,  which  is  explained  by  the  bacterioscopic  observations 
of  Dr.  Wahl,  wlio  found  the  colonies  developed  in  each  cubic  centi- 
metre of  the  original  water  to  range  on  di  tie  rent  days  from  two  to 
five  millions,  and  those  in  the  effluent  froai  34  to  178." 
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The  number  for  May,  1887,  adds  as  follows; 
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"Numepous  analyses  h^ve  shown  no  appreciable  pollution  of  the 
water  of  rivers  into  which  the  effluents  of  sugar  refineries,  breweries, 
and  other  works  have  been  passed ;  nor,  in  the  case  of  Essen,  even 
where  sewage  has  been  so  treated.  Drs.  Otto  and  Beckurts,  examin- 
ing the  sour  and  extremely  putrescent  waste  of  the  Brunswick  brewery 
after  this  treatment,  found  it  free  from  all  visible  suspended  particles 
— from  albumen,  sugar,  and  dextrin— and  perfectly  stable  even  under 
conditions  most  favorable  to  fermentive  and  putrefactive  changes. 
The  effluent  oontaine<l  {they  report)  neither  ammonia,  sulphates, 
nitrates,  phosphates,  nor  products  of  putrefaction ;  and  though  it  was 
rich  in  dissolveii  organic  matters  it  did  not  aotyuire  any  offensive 
odor  after  being  kept  for  long  periods  in  closed  or  in  open  vessels. 
The  precipitate,  on  the  other  hand,  contained  so  large  a  proportioii 
of  phr>sphates  and  nitrogenous  organic  matters  aa  to  promise  to  be  of 
considerable  value  as  a  manure.  At  Rossla  the  waste  from  the  beet- 
sugar  works,  containing  often  50  per  cent,  of  organic  solids^  was  ren- 
dered perfectly  clear,  and  free  from  any  tendency  to  putrefaction, 

*'  We  have  already  {loc.  oit.)  given  some  account  of  the  apparatus 
set  up  at  Essen  for  the  treatmient  of  the  town  sewage,  and  of  the 
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financial  and  sanitary  results.  Suf&ce  it  here  to  saj  that  the  subse- 
quent success  has  exceeded  the  expectations  of  its  promoters;  the  sale 
of  the  sludge  for  agricultural  purposes  has,  too,  gone  far  towards 
reducing  the  very  moderate  cost  of  working. 

^'  In  an  analysis  of  the  Essen  sewage  by  Dr.  Kaysser,  of  Dortmund, 
the  suspended  organic  matters  were  found  to  be  reduced  from  366 
milligrammes  per  litre  to  12.6,  the  inorganic  from  252  to  5.7,  and  the 
nitrogen  from  155.4  to  niY,  the  suspended  nitrogen  representing  in 
great  part  the  substance  of  bacteria.  The  dissolved  matters  dried  at 
100°  C.  from  1,390  to  634,  mineral  from  756  to  419,  organic  from 
265  to  89,  ammonia  42.6  to  11,  inorganic  nitrogen  from  29  to  13, 
jmd  sulphuretted  hydrogen  from  10.2  to  0.  The  lime,  of  which 
there  were  70  milligrammes  in  the  sewage,  amounted  to  281  in  the 
effluents,  7  of  which  were  in  suspension,  and  46  adhering  in  the  solid 
state  to  the  sides  of  the  vessel,  leaving  228  in  solution. 

**  Three  samples  taken  by  Dr.  Brockhoff  of  crude  and  of  purified 
sewage  gave,  when  kept  in  open  glass  vessels,  results  in  striking  con- 
trast. After  four  days  the  tormer  were  of  a  yellow-brown  color  in 
active  putrefaction,  emitting  a  strong  odor  of  sulphuretted  hydrogen 
and  other  o£Fensive  gases — a  condition  which,  even  after  filtration, 
persisted  for  three  weeks,  and  only  abated  after  the  end  of  the  month. 
They  swarmed  with  bacteria,  the  great  majority  of  which  were  spher- 
ical, and  aggregated  in  masses,  the  bacilli  being  comparatively  few 
jmd  small.  There  was  also  a  large  proportion  of  fatty  and  tarry  mat- 
ters and  a  deposit  of  blackish  slimy  matters  after  the  completion  of 
putrefaction,  showing  the  failure  of  merely  mechanical  filtration  to 
purify  such  water. 

''  The  three  samples  of  the  effluent,  on  the  other  hand,  were  on 
receipt,  or  four  days  after  having  been  taken,  nearly  clear,  neutral  in 
reaction,  with  only  faint  traces  of  ammonia  or  sulphuretted  hydrogen, 
and  with  a  slight  odor  as  of  fresh  urine.  Even  after  standing  six 
weeks  in  open  vessels  they  remained  scarcely  altered,  and  the  insig- 
nificant deposit  consisted  mainly  of  particles  of  chalk.  There  were 
very  few  bacteria  and  no  fatty  or  tarry  matters :  the  bacteria,  indeed, 
were  not  more  numerous  than  in  many  waters  considered  potable,  and 
after  two  months  the  samples  were  as  fresh,  odorless  and  clear  as 
when  first  received.  Still  more  recent  analyses  of  the  same  effluent 
made  in  the  laboratory  at  Bonn  gave  the  following  results : 

"  In  each  1,000,000  parts  by  weight  of  suspended  matters — 


Crude  Sewage. 

Nitrogen 17.1  .... 

Carbon 259.1  .... 

Lime 2  0  .... 

Phosphoric  acid 2  8  .... 

Snlpharic  acid 2.1  .... 

Iron  oxide  and  alamina 15.4  .... 


Increase  or 

Deoreaae 

Efflaent 

percent 

4  3     .... 

..     —     76 

28  5     

..     —     fll 

38  0     .... 

..     +1.^00 

1.5     .... 

..     —     47 

0.0     .... 

..    —   100 

0.3     .... 

..    —   100 
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*'  In  each  million  of  the  effluent — 

Carbon 152.0  16L9  .,,...  +      8^ 

Organic  nitrogen. 2U2  18.5  ......  —    13 

Nfw cent  ammonia 26  2  18.6 —    27 

Sulphnr 30,8  25,5  —     18 

Sulpharicaeid... 6L7  122.1  +    97 

Phoiphoric  acid ..» 15,0  1.0  —    94 

Chlorine 116J  128.9  +     10 

Lime,.. 100.0 246,0  +  146 

Magnesia „ 12.9  7.2  —    46 

Iron  oxide  and  alnmin a ,..      7.6  ......  0.0  —  100 

Potaah 48,9  ....,,  53.2  .,.,..  —     10 

"The  results  of  keeping  were  the  same  as  before,  the- affluent  being 
only  Blightly  elondal  for  a  time,  through  the  deposition  of  chalk, 
developing  very  few  bacteria,  and  emitting  no  smell  worth  noticing. 
Though  not  absolutely  free  from  sulphuretted  hydrogen,  it  contained 
none  of  the  sulphides  which  evolve  that  ga-s  on  exposure  to  the  air,  i 
the  sulphur  recorfled  in  the  analyses  being  wholly  in  organic  combi-  fl 
nation.  The  remaining  salb^,  chlorides,  sulphates,  phosphateSj  &c,,  ™ 
would,  indeed,  be  favorable  to  the  growth  of  plants,  and  no  fear? 
need  be  entertained  of  any  injury  to  meadowlands  from  irrigation 
therewith. 

"  Careful  gelatine  cultures  on  KochV  method  with  the  crude  sewage, 
diluted  in  the  proportion  of  1  to  100,000  and  1  to  1,000,000,  and  with 
the  effluent  diluted  in  those  of  1  to  1,000  and  1  to  10,000,  showed  in 
each  cubic  centimetre  of  the  former  when  fre^'^ih  1 ,728,000  colonies, 
and  after  four  days  12,750,000.  Under  the  same  circumetancea  the 
eflluent  showed  108  an<l  8,200  respectively.  In  other  ex}>eriment8 
the  mean  results  after  three  days  were  the  development  in  each  cubic 
centimetre  of  the  crude  sewage  of  2,980,000  colonies,  and  in  two  sam- 
ples of  the  purified  of  198  and  8!>  respectively. 

"Drs.  Blasius  aud  Kaysser  found  that  the  number  of  such  germs 
in  the  sewage  diflfered  greatly  with  the  hour  of  day  or  night,  the 
water  being  foulest  at  9  a,  m.,  and  leiist  so  early  in  the  afternoon. 
The  colonic  obtained  varied  accordingly  from  1,688,000  to  5,245,000, 
and  in  samples  of  efflnentfl  from  the  same  from  34  to  178,  though  not 
always  in  corresponding  ratio, 

"  A  very  important  observation,  and  one  tending  to  enhance  the 
value  of  the  process,  was  that  the  best  resnlts  were  obtained  when 
the  apparatus  had  been  some  time  at  work,  for  until  the  sludge  bad 
accumulated  sufficiently  to  act  as  a  filter  the  number  of  colonies  was 
considerable,  being  within  a  few  hours  of  starting  as  high  as  130,000 
to  160,000.'' 

Chemistry,  mechanics  and  experience  are  each  year  adding  to  our 
practical  knowledge  of  methods  of  dealing  w^ith  the  various  forms  of 
waste  incident  to  households,  factories  and  all  that  results  from  the 
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aggregation  of  large  popalations.  If  only  there  oonld  be  more  care 
-en  the  part  of  individual  hooseholders  and  more  thorough  administra- 
tion, it  would  be  found  that  science  and  art  are  equal  to  most  of  the 
needs  of  healthful  life,  and  that  death-rates  and  sickness-rates  could 
be  greatly  diminished.  This  means  that  labor  would  be  more  success- 
ful ;  the  population  more  vigorous,  and  the  people  at  large  be  more 
prosperous  and  happy. 


THE  DISPOSAL  OF  SEWAGE  WITHOUT  SEWEBS. 

It  will  al^&ys  happen  in  rural  districts,  and  in  many  of  the  smaller 
towns  and  cities,  that  sewers  are  not  provided.  Therefore,  dependence 
will  have  to  be  placed  upon  other  means  of  delivery  and  disposal  of 
house  wastes.  This,  therefore,  becomes  a  subject  by  itself,  and  all  the 
more  because  of  the  tendency  to  provide  so  many  houses  with  what 
are  called  modem  conveniences.  It  is  a  sad  irony  upon  human  pro- 
.gress  if  these  improvements  afford  us  unexpected  facilities  for  getting 
•out  of  the  world  by  artificial  methods.  The  rule  is  so  firmly  estab- 
lished, that  we  are  not  to  store  our  waste  and  live  amid  or  over  it, 
that  we  cannot  be  too  skillful  in  devising  means  of  riddance.  And 
it  is  very  important  that  these  be  such  as  can  be  easily  managed,  and 
49uch  as  are  within  the  pecuniary  reach  of  the  ordinary  citizen. 

The  first  great  rule  as  to  all  refuse  lodged  within  the  house,  is  to 
^t  clear  of  it  before  it  can  undergo  any  process  of  decomposition. 
It  is  one  of  the  most  conservative  facts  in  nature  that  fresh  material 
of  any  kind,  whether  it  be  excretion,  refuse  or  offaling  of  any  kind, 
is  harmless,  so  far  as  disease  is  concerned.  Even  where  a  natural, 
unpleasant  odor  is  imparted,  it  seems  as  a  provision  for  notification, 
before  any  injurious  results  can  oQcur.  While  this  is  not  true  as  to 
the  skin  diseases  that  are  communic&ble,  it  is  even  true  of  most  of  the 
secretions  of  diseases.  If,  therefore,  no  material  of  the  day  is  allowed 
to  remain  in  the  house  by  night,  and  that  of  the  night  is  removed  in 
the  morning,  we  have  a  great  protection  from  diseases.  The  next 
most  general  rule  is  that  there  should  not  be  mixture  of  various  dif- 
ferent products.  While  we  make  an  exception  with  some  things 
because  of  the  availability  of  water  as  a  means  of  conveyance,  the 
rule  mostly  holds  good.  This  habit  of  separation  enables  us  to  know 
in  each  case  just  with  what  we  have  to  deal,  and  thus  we  are  more 
likely  to  deal  with  it  more  promptly.     We  thus  have  no  concealment 
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and  call  things  by  their  right  Dames  and  dispose  of  them  acoordingly. 
If  the  mass  accumulates  under  the  general  name  of  an  ash -heap,  it  is 
quite  likely  that  it  will  he  stored  or  overlooked  as  such.  The  next 
rale  is  to  make  the  amount  of  collection  as  ttmall  as  reasonable,  and  to 
dispose  of  as  much  as  practicable  by  means  of  fire.  We  know  a 
prominent  health  officer  who  so  manages  all  dust,  all  peelings,  all  parts 
removed  from  vegetables  and  various  other  scraps  as  with  very  little 
trouble  to  pass  them  from  the  dryer  to  the  kitchen  fire. 

Wbere  there  is  a  bath-tub,  the  water  from  it,  if  there  is  not  a  sewer, 
should  not  go  into  a  common  receptacle.  It  can  be  carried  by  a  pipe 
of  its  own  away  from  the  bouse  and  seldom  needs  a  ce^pool.  If  it 
does,  it  can  be  of  the  most  superficial  kind*  The  same  is  true  of  the 
scullery  and  kitchen  wash.  If  it  amounts  to  much,  there  should  be 
an  outside  greasc-trap,  and  then  this  water,  too,  may  pass  to  a  very 
superficial  and  temporary  cesspool*  Then  the  product  from  the  inside 
closets,  having  a  receptacle  of  its  own,  will  be  so  reduced  in  bulk  as 
often  to  be  relieved  of  its  liquitls  by  natural  aoakage,  and  so  not  be 
troublesome.  It  is  our  attempt  to  dispose  of  aU  in  one  way  that  gen- 
erally makes  the  complication.  We  have  often  not^  how,  in  this 
separate  or  separating  system,  even  surface  disposal  causes  no  embar- 
rassment* The  grape  vines  or  the  bushes  at  the  foot  of  the  garden, 
readily  care  for  the  richer  liquids,  or  trenches  between  a  few  short 
rows  of  sowed  c^rn  or  oats  receive  so  much  of  the  liquids  as  have 
any  undissolved  matters,  and  they  are  quickly  gone. 

Where  there  is  need  of  any  cesspool  system,  we  have  lately  found 
that  two  or  three  adjacent  and  superficial  ones  are  far  better  than  the 
deep  vaults  that  were  formerly  in  use.  Since  we  have  come  to  know 
that  the  chemical  and  biological  changes  of  effete  matter  are  carried 
on  only  near  the  surface,  the  chief  indication  is  to  place  the  material 
in  reach  of  the  transforming  processes  of  nature.  There  is  a  great  ^^ 
deal  of  unnecessary  storage  of  foul  liquids  in  large  cesspits,  ^H 

In  an  institution  of  over  two  hundred  persons,  we  some  time  since  ~ 
had  occasiou  to  provide  a  simple  method  of  <^^ring  for  the  waste. 
The  edge  of  some  rolling  ground  far  enough  from  the  house  was 
favorable  to  the  digging  of  a  ditch  in  which,  at  different  points  away 
from  each  other,  the  house- pi  pes  could  enter.  From  its  lower  side 
frequent  underground  drains  of  land  tile  weix^  extended.  These  were 
so  provider!  with  small  wire  baskets,  such  as  are  used  for  water- leaders, 
as  to  prevent  the  entrance  of  rags,  paper,  &c.     During  the  winter, 
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the  whole  was  protected  from  the  frost  by  a  coveriDg.  We  were  sur- 
prised to  find  how  available  was  so  simple  a  method.  It  is  very 
rarely  that  a  lot  having  a  depth  of  one  hundred  feet  needs  a  cesspool^ 
if  only  the  methods  we  have  indicated  are  adopted.  We  cannot  but 
urge  upon  householders  who  possess  only  so  little  land  to  avail  them- 
selves of  these  natural  and  simple  methods  of  disposal.  The  only 
limitation  is  where  the  water  for  drinking  has  to  be  obtained  from 
shallow  wells.  Even  then  this  surface  method  avails  unless  the 
amount  of  material  is  great  and  the  depth  of  lot  does  not  allow  a 
distance  from  the  well  of  at  least  fifty  feet. 

GAS,  WATER  AND  SEWAGE  HOUSE-PIPES  AND  CONNECTIONS. 

In  the  present  fitting  up  of  most  city  and  many  country  houses  the 
various  pipe  systems  play  an  important  part.  The  gas-pipes,  the 
water-pipes  and  the  soil  sewage  or  waste-pipes  are  the  three  principal 
divisions. 

Leakage  of  gas  is  a  far  more  frequent  cause  of  air  contamination 
than  is  generally  supposed.  The  carbonaceous,  sulphurous  and  other 
gases  which  are  too  often  mingled  with  the  illuminating-gas  cannot 
but  be  injurious  to  the  persons  who  too  constantly  breathe  them. 
Often  there  is  escape  which  is  not  noticed  by  the  residents.  The  two 
following  directions  for  securing  the  perfect  fitting  of  all  gas  house 
fixtures  have  the  sanction  of  so  good  an  authority  as  Mr.  Eassie : 

''  A  gasfitter  who  is  a  gasfiJUer^  and  who  understands  his  business, 
will  never  take  leave  of  a  house  until  he  has  tested  the  pipes  for 
leakage.  Where  this  trouble  is  taken,  the  ordinary  practice  amongst 
us  is  as  follows :  When  the  pipes  have  been  laid  throughout  Uie 
house,  and  the  company's  main  connected  to  the  meter,  a  temporary 
burner  is  fixed  to  each  floor  of  the  house,  and  the  gas  is  turned  on. 
The  gas  is  now  ignited  at  these  trial  jets  and  allowed  to  burn  for 
some  little  time.  The  main  is  then  turned  off,  and  at  the  same  time 
the  exact  reading  of  the  index  is  taken.  When  the  eas  left  in  the 
pipes  has  burnt  out,  the  taps  of  the  experimental  lights  are  turned 
ofl^,  and  if,  after  the  lapse  of  an  hour  or  so,  the  dial  of  the  meter  con- 
tinues to  indicate  a  consumption  of  gas,  it  is  plain  that  it  somewhere 
escapes,  and  the  leak  is  searched  for  by  the  sense  of  smell,  &c.,  and 
remedied.'' 

Another  description  of  method  is  as  follows  : 

**  Before  the  gasfitter  asks  the  gas  company  to  make  the  connection 
with  their  main,  he  sets  about  proving  the  pipes.     He  stops  up,  with 
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one  exception,  all  the  outlets  which  hav*^  been  left  for  brackets  aod 
pendants  with  plugs  or  with  screwed  caps.  On  the  one  not  so  stopped 
he  attaches  a  force-pump,  into  the  interior  of  which  has  l>een  put  a 
few  drops  of  sulphuric  ether.  This  pump  is  now  connected  with  a 
gauge^  and  it  La  then  set  to  work,  generally  outil  a  high  pressure  is 
registered,  A  higli  pressure  in  a  gas- pipe  at  first  appears  unnecea- 
Bary,  but  gasfitters  know  very  well  that  iroo  pipes  have  many  latent 
weaknesses,  so  to  speak — seams  just  ready  to  open,  pinholes  filled 
with  grease,  *&c.,  which  might  not  drop  out  for  years,  and  a  good 
prepare  exerted  would  rip  up  the  one  and  cause  the  others  to  fall  out. 
When  the  gauge  indicates  a  certain  figure,  therefore,  the  pumptog 
ceases,  and  if  the  mercury  falls^  it  is  evident  that  there  is  one  or  more 
palpable  leaks,  which  are  at  once  sought  for.  The  escaped  ether  will 
guide  the  fitter  to  these,  and  the  defaulting  pipes  are  replaced  by 
others.  The  pumping  is  now  continued,  and  the  same  routine  reconi- 
menc&3.  If  the  me rcjury  still  descends  and  it  cannot  be  detected,  even 
by  the  sense  of  smell,  the  joints  are  separately  lathered  over  with 
eoap,  whereupon  the  weak  places  will  be  indicatetl  by  bubbles.  These 
parts  are  then  marked,  heated  by  means  of  a  portable  spirit  lamp, 
made  for  the  purpose,  and  covered  over  with  an  approved  and  durable 
cement.  When  the  inspector  arrives,  the  pump  is  once  more  set  in 
action,  and  as  the  pipes  are  now  tight,  he  has  simply  to  cast  an  eye 
upon  the  gauge,  the  column  of  which  no  longer  shows  signs  of  sink- 
ing; examine,  as  before  mentioned,  how  the  pipes  have  been  laid,  and 
sign  the  requisite  order.** 


The  imperfection  of  water-pipes  is  generally  discovered  by  the  wet- 
Dess.  But  this  leakage  may  be  in  inaccessible  places,  and  so  the  grouD4> 
be  kept  soaketL  Great  care  should  be  taken  in  the  original  construc- 
tion, and  there  should  be  occasional  inspection.  Where  there  is  a 
cistern,  too  often  the  overflow-pipe  runs  to  the  house  soil-pipe,  and 
thus,  for  most  of  the  time,  is  a  conduit  for  foul  air  to  the  cistern. 
Where  this  pipe  has  a  trap,  the  trap  haa  no  water  in  it,  and  to  is  of 
no  service.     The  effects  of  lead  pipes  we  have  considered  heretofore. 

Where  the  closets  and  other  apparatus  are  directly  connected  with 
the  water-supply,  without  an  intervening  automatic  tank,  there  may 
be  some  absorpOion  of  the  gases  of  decomposition  by  the  water. 
W^hether  so  or  not  will  depend  much  on  the  cleanliness  of  pipes  and 
fixtures.  Their  cleanliness  depends  mostly  on  the  water- flush  and 
the  free  access  of  air,  so  as  to  secure  currents  and  circulation.  There 
IB  also  need  of  occasional  inspection  and  the  usual  cleansing  at  the 
time  of  house-cleaning.  We  have  yet  to  see  any  form  of  plunger- 
cloaet  that  does  not  need  this  occasional  cleansing. 
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The  pipes  which,  with  the  various  attachments,  constitate  the  house 
sewer  qrstem,  are  those  which  especially  need  to  be  guarded  against 
any  leakage  or  such  imperfection  in  use  as  will  favor  the  retention 
within  them  or  on  their  surfaces  of  decomposing  matter.  The  first 
great  difficulty  with  which  we  have  to  oontend  is  that  of  securing 
such  pipes,  traps  and  connections  as  will  prevent  any  escape  of  the 
air  of  the  pipes.  This  is  a  far  more  difficult  matter  than  is  generally 
supposed.  Jl  want  of  uniform  thickness  in  pipes,  minute  seams,  some 
slight  imperfection  in  joining,  the  settling  of  parts  of  the  building, 
the  effects  of  rust,  or  the  incursions  of  rats,  and  the  risk  which  every 
boss  mechanic  runs  in  the  unfitness  or  carelessness  of  his  workman, 
are  all  to  be  taken  into  consideration.  We  know  that  this  has  led 
one  famous  and  trusty  plumber  to  say  that  he  believes  it  impossible 
to  make  any  house-pipe  absolutely  air-tight  in  the  house  in  the  ordi- 
nary methods  of  plumbing.  The  security  rather  should  be  that  the 
pipes  are  made  as  nearly  impervious  as  possible,  are  so  located  as  to 
allow  full  inspection,  and  then  so  aired,  flushed  and  kept  as  to  have 
no  harmful  gas  in  them.  The  Durham  system,  as  it  is  called,  puts 
up  the  house  sewer-pipe  system  entirely  independent  of  the  building 
that  contains  it,  and  so  seeks  to  secure  safety.  It  can  at  least  be 
claimed  that  great  gains  in  safety  of  construction  have  been  made, 
so  that  inside  arrangements,  properly  located  and  trapped,  are  not 
hazardous. 

The  use  of  iron  pipes,  or  of  lead,  in  certain  easily-reached  connec- 
tions, the  trap  under  each  wash-bowl  or  other  inside  convenience,  the 
extension  of  the  soil-pipe  through  the  roof  and  there  open,  some  open- 
ing in  this  main  line  where  it  is  to  leave  the  house,  are  generally 
accepted.  Some  would  have  a  trap  just  beyond  this  opening,  to  act 
as  a  cut-off  from  the  sewer  or  cesspool  into  which  the  pipe  ends,  while 
a  few  think  this  unnecessary  in  well-kept  sewers.  Some  would  have 
the  outside  opening  extended  by  a  pipe  to  the  roof,  while  others  think 
that  this  does  not  secure  so  good  a  circulation.  But  these  minor 
questions  do  not  unsettle  the  general  conclusions  as  to  what  constitutes 
a  good  system  of  house  sewer-pipes. 

There  are  various  laws  as  to  the  flow  of  air,  water  and  sewage 
through  pipes,  the  effect  of  shape,  change  of  caliber,  of  fall  of  direc- 
tion, the  weight  of  material,  <&c.,  which  are  not  lost  sight  of  by  the 
physicist  and  the  sanitary  engineer,  however  little  they  may  be  con- 
sidered by  the  ordinary  workman.    But  there  never  was  a  time  when 
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science  and  arts  and  trades  were  bo  promptly  handmaids  of  each 
other.  So,  progress  is  Ix^iog  made  both  by  those  who  have  head-craft 
and  band-eraft.  The  one  great  evil  is  that  there  ia  so  much  lack  in 
the  numbers  of  skilled  workmen  and  that  the  mechanic  who  knows 
how  to  do  the  work  must  so  often  depend  for  its  execution  on  such 
unskilled  assistants. 

Now  that  so  many  and  various  forms  of  heating  apparatus  are 
used,  some  reganl  needs  to  be  had  to  the  effect  of  these  upon  the 
health  of  the  household.  These  pipes,  by  their  length  or  situation, 
not  unfrequently  cause  imperfect  combustion,  and  so  many  coal 
enter  the  house.  Often  rust  causes  boles  in  the  pipes,  and  so  there" 
is  poor  draught  and  leakage.  Sometimes  a  house  in  being  heated  is 
made  to  abound  in  draughts  by  the  relations  of  the  various  heated 
pipes  or  surfaces  to  windows  and  other  natural  or  artificial  oi>enings 
for  the  entrance  of  air.  Here,  again,  there  is  need  that  important  me- 
chanical principles  be  understood  and  that  all  of  the  details  of  work  be 
in  the  hands  of  skillful  mechanics.  Observation  leads  us  to  believe 
that  the  principles  of  all  house-pipes  are  becomiog  better  understood 
each  year.  So  it  is  likely  that  this  division  of  house  construction  will 
be  improving,  and  all  the  more  so  because  defects  have  of  late  been  so 
fully  specified. 


LIOHTINGhGAS    IN    ITS    RELATIONS   TO   HEALTH. 

In  the  last  report  of  this  Board  we  were  able  to  furnish  a  valuable 
article  as  to  illuminating-gas.  While  it  must  long  remain  as  the  chief 
source  of  light  by  night  in  cities,  and  as  its  use  is  so  common  in  hous 
it  is  well  to  be  apprised  of  all  risks.  These  are  not  simply  those  that 
arise  from  its  profuse  escape  by  reason  of  negligence  in  turning  it  off. 

At  a  meeting  of  the  London  Medical  Officers  of  Health  in  April 
last,  Prof  Corfield  read  an  article  on  "  Outbreaks  of  Sore  Throats 
Caused  by  Slight  Escapes  of  Coal-Gas/' 

We  are  too  apt  to  attribute  anything  deleterious  in  the  air  of 
houses  to  sewer-gas.  While  so  often  a  source  of  danger,  it  is  not  the 
only  pollution  of  house-air.  Prof.  Corfield  gave  many  cases  that 
had  happened  in  his  own  experienoe,  where  relaxed  and  ulcerated 
sore  throats  had  occurred  in  persona  sleeping  in  rooms  in  which  there 
were  defective  gas-burners  or  pipes,  but  living  in  houses  of  which  the 
sanitary  condition  was  otherwise  perfect.  That  the  slight  escapes  of 
gas  were  the  cause  of  the  sore  throats,  was  proved  by  the  fact  that  the 
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persons  attacked  became  quite  well  on  the  defects  in  the  gas-bomere 
or  pipes  being  remedied^  and  that  no  other  cases  occurred.  Mr.  W. 
Blyth  referred  to  cases  within  his  knowledge  where  headache  was  at- 
tributable to  the  same  cause,  and  also  to  the  course  of  water-mains  as 
one  of  the  sources  which  conveyed  it  from  some  adjacent  leakage  out- 
side of  the  building.  Our  own  attention  has  also  been  drawn  to  this 
source  of  air  deterioration.  Mr.  Rogers  Field  said  that  he  had  found 
so  many  cases  where  offensive  smells  attributed  to  defective  sewerage 
were  owing  to  escapes  of  gas,  that  it  was  his  practice  to  have  gas- 
pipes  tested  where  there  had  been  reconstruction  of  the  sewer  system 
of  the  house.  He  found  the  only  effectual  method  of  testing  the  gas- 
pipes  and  fittings  was  to  attach  a  pressure  gauge,  and  then  pump  air 
into  the  pipes.  If  the  gauge  stood,  then  the  pipes  were  sound  ;  if  it 
fell,  there  was  a  leakage,  which  had  to  be  found  out  and  remedied. 
He  gave,  among  others,  a  case  from  an  article  by  Prof.  Pettenkofer, 
on  ''  Poisoning  by  Lighting-Gas,''  in  which  a  priest  became  ill,  apd 
was  visited  by  a  person  who  detected  an  odor  of  gas,  and  insisted 
upon  his  removal..  When  this  was  effected  the  person  who  remained 
in  the  adjoining  room  became  similarly  sick.  The  explanation  of  this 
was  that  the  first  patient  always  kept  his  room  very  warm,  so  that  jit 
drew  the  gas  in,  whereas  on  his  removal  the  fire  was  let  out  and  the 
windows  opened,  and  then  the  gas  was  drawn  into  the  adjacent  room. 
A  fracture  of  the  gas-main  in  the  street  was  discovered,  and  the  cause 
of  all  the  trouble  was  removed.  Cases  like  these,  and  fiicts  stated  in 
our  former  report  as  to  defects  of  gas-fixtures  and  gas-burners,  and  as 
to  imperfect  combustion,  should  l^id  all  householders  to  be  watchful 
against  these  slight  leakages,  which  in  time  are  quite  sure  to  affect  the 
health  of  those  of  the  family  that  spend  most  of  the  time  in  the 
house. 

TREES  IN  THEIB  INFLUENCE   UPON  HEALTH. 

In  our  efforts  to  combine  the  beauties  of  nature  with  the  adorn- 
ments of  art  we  sometimes  lose  sight  of  the  indications  for  health.  In 
the  choice  of  a  building  site  we  naturally  take  into  consideration  the 
atmosphere  of  the  locality  and  all  that  goes  to  make  up  its  climate. 
Attention  has  recently  been  directed  to  our  power  of  modifying  the 
dimate  of  a  locality  not  only  in  a  general  way  but  to  that  modifica- 
tion we  may  bring  about  in  the  house  we  dwell  in  and  even  in  the 
particular  room  we  occupy.     While  we  can  avail  ourselves  of  trees 
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for  shade,  yet  there  are  multitudes  of  homes  scattered  all  over  the 
State  whose  heaUhfulness  there  is  reason  to  fear  is  diminished  by  the 
great  number  or  too  near  proximity  of  trees.  This  arises  in  a  great 
measure  from  the  fact  that  in  order  to  be  of  quicker  service  they  are 
when  planted  placed  too  near,  and  then  when  growth  makes  them 
nearly  to  touch  each  other  the  owner  dislikes  to  cut  any  of  them 
down,  Mn  Charles  Roberts,  a  Fellow  of  the  Royal  Chirurgical 
Society,  has  recently  presented  this  subject  forcibly  to  the  attention  of 
sanitarians.     We  quote  from  his  valuable  article  as  follows; 

"Trees  of  all  kinds  exercise  a  cooling  and  moistening  influence  on 
the  atmosphere  aod  soil  in  which  they  grow.  The  extent  of  these 
conditions  depends  on  the  number  of  trees  and  whether  they  stand 
alone,  in  belts,  or  in  forests;  on  their  size,  whether  tall  trees  with 
branchless  stems  or  thickets  of  underwood;  on  their  species,  whether 
deciduous  or  evergreen  ;  and  on  the  season  of  the  year.  The  cooling 
of  the  air  and  soil  is  due  to  the  evaporation  of  water  by  the  leaves, 
which  is  chiefly  drawn  from  the  subsoil — not  the  surface — by  the 
roots,  and  to  the  exclusion  of  the  sun's  rays  from  the  ground,  trees 
themselves  l>eiog  little  susceptible  of  receiving  and  radiatlDg  heat. 
The  moisture  of  the  atmosphere  and  ground  about  trees  is  due  to  the 
collection  by  the  leaves  and  branches  of  a  considerable  portion  of  the 
rainfall,  the  condensation  of  aqueous  vapor  by  the  leaves,  and  the 
obstruction  offered  by  the  foliage  to  evaporation  from  the  ground 
beneath  the  trees.  The  experiments  of  M,  Fautrat  show  that  the 
leafage  of  leaf-l>earing  ti-er^  intercepts  one-thirtl,  and  that  of  pine 
trees  the  hall"  of  the  raiufall,  which  is  afterwards  returned  to  the 
atmosphere  by  evaporation.  On  the  other  haud,  these  same  leaves 
and  branches  restrain  the  evaporation  of  the  water  which  reaches  the 
ground,  and  that  evaporation  is  nearly  four  times  less  under  a  mass  of 
foliage  in  a  forest,  and  two  and  one-third  times  under  a  mass  of  pines 
than  iu  the  open.  Moreover,  trees  prevent  the  circulation  of  the  air 
by  lateml  wind  currents  and  prixluce  st^nation.  Hence,  as  Mr.  E. 
J.  Symons  has  truly  observed,  'a  lovely  spot  embowered  iu  trees  and 
embraced  by  hills  is  usually  characterized  by  a  damp,  misty,  c^jld 
and  stagnant  atmosphere,'  a  condition  of  climate  which  is  obviously 
unfavorable  to  gof^l  health  and  espe^^ially  favorable  to  the  develop- 
ment of  consumption  and  rheumatism,  our  two  most  prevalent 
diseases. 

"  Now,  if  we  examine  the  surroundings  of  many  of  our  suburban 
villas  and  country  houses  of  the  better  sort,  we  shall  find  them  embow^ 
ered  in  trees,  and  subject  to  all  the  insanitary  climatic  conditions  just 
mentioned.  The  custom  almost  everywhere  prevails  of  bk)cking  out 
of  view  other  houses,  roads,  &o.,  by  belts  of  trees,  often  planted  on 
raised  mounds   of  earth,  and   surrounded   by  high  close  walls  or 
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paliogSy  from  a  foolish  ambition  of  seeming  to  live  ^  quite  in  the 
ooantry/  This  is  a  most  unwise  proceeding  from  a  sanitary  point  or 
view,  and  should  be  protested  against  as  strongly  by  medical  men  as 
defective  drainage  ana  bad  water-supply.  Many  houses  stand  under 
the  very  drip  and  shadow  of  trees,  and  ^  the  grounds '  of  others  are 
inclosed  by  dense  belts  of  trees  and  shrubs,  which  convert  them  into 
veritable  reservoirs  of  damp,  stagnant  air,  often  loaded  with  the 
effluvia  of  decaying  leaves  and  other  warden  refuse,  a  condition  of 
atmosphere  very  injurious  to  health,  and  answerable  for  much  of  the 
neuralgias  of  a  malarious  kind,  of  which  we  have  heard  so  much 
lately.  A  very  slight  belt  of  trees  suffices  to  obstruct  the  lateral 
circulation  of  the  air,  and  if  the  sun  be  also  excluded  the  natural 
upward  currents  are  also  prevented.  As  far  back  as  1695  Lancisi 
recognized  the  influence  of  slight  belts  of  trees  in  preventing  the 
spread  of  malaria  in  Rome,  and  the  cold,  damp,  stagnant  air  or 
spaces  inclosed  by  trees  is  easily  demonstrated  by  the  wet  and  dry 
bulb  thermometer,  or  even  by  the  ordinary  sensations  of  the  body. 
A  dry  garden,  on  gravel,  of  three  acres  in  extent  in  Surrey,  sur- 
rounded by  trees,  is  ^nerally  three  or  four  d^rees  colder  than  the 
open  common  beyond  the  trees ;  and  a  large  pond  in  a  pine  wood 
twenty  miles  from  London  afforded  skating  for  ninety  consecutive 
days  in  the  winter  of  1885-6,  while  during  the  greater  part  of  the 
time  the  lakes  in  the  London  parks  were  free  from  ice. 

^'The  following  hints  for  planting  and  removing  trees  may  be 
useful  to  those  persons  who  have  given  little  attention  to  the  subject. 
A  tree  should  not  stand  so  near  a  house  that,  if  it  were  to  fall,  it 
would  fall  on  the  house ;  or  in  other  words,  the  root  should  be  as  far 
from  the  house  as  the  height  of  the  tree.  Belts  of  trees  may  be 
planted  on  the  north  and  east  aspects  of  houses,  but  on  the  east  side 
the  trees  should  not  be  so  near,  nor  so  high,  as  to  keep  the  morning 
sun  from  the  bedroom  windows  in  the  shorter  days  of  the  year.  On 
the  south  and  west  aspects  of  houses  isolated  trees  only  should  be 
permitted,  so  that  there  may  be  free  access  of  the  sunshine  and  the 
west  winds  to  the  house  and  grounds.  High  walls  and  palings  on 
these  aspects  are  also  objectionable,  and  should  be  replaced  by  fences, 
or,  better  still,  open  palings,  especially  about  houses  which  are  occu- 
pied during  the  fall  of  the  leaf,  and  in  the  winter.  Trees  for  planting 
near  houses  should  be  chosen  in  the  following  order:  Conifers, 
birch,  acacia,  beech,  oak,  elm,  lime  and  poplar.  Pine  trees  are  the 
best  of  all  trees  for  this  purpose,  as  they  collect  the  greatest  amount 
of  rainfall  and  permit  the  freest  evaporation  from  the  ground,  while 
their  branchless  stems  offer  the  least  resistance  to  the  lateral  circu- 
lation of  the  air.  Acacias,  oaks  and  birches  are  late  to  burst  into 
leaf,  and  therefore  allow  the  ground  to  be  warmed  by  the  sun's  raya 
in  the  early  spring.  The  elm,  lime  and  chestnut  are  the  least 
desirable  kinds  of  trees  to  plant  near  houses,  although  they  are  the 
moist  common.     They  come  into  leaf  early  and  cast  their  leaves  early,. 
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so  that  they  exclude  the  spring  sno  and  do  not  afford  much  shade  fn 
the  hot  autumo  months,  when  it  ia  most  required. 

"  Trees  are  often  useful  guides  to  the  selei^tion  of  residences. 
Numerous  trees  with  rich  foliiige  and  a  rank  undergrowth  of  ferns  or 
mosB  indicate  a  damp,  stagoaot  atmosphere;  while  abundance  of 
flowers  and  fruit  imply  a  dry,  suooy  climate.  Children  will  be 
healthiest  where  most  flowere  grow,  and  old  people  will  live  longest 
where  our  coramon  fruits  ripen  best,  as  these  conditions  of  vegetation 
indicate  a  climate  which  is  least  favorable  to  bronchitis  and 
rheumatism.  Pines  and  their  companions,  the  birches,  indicate  a  dry, 
rocky,  sandy  or  gravel  soil ;  beeches,  a  dryish,  chalky  or  gravel 
soil :  elms  and  limes,  a  rich  and  somewhat  damp  soil ;  oaks  and 
ashes,  a  heavy  clay  soil ;  and  poplars  and  willows,  a  low,  damp  or 
marshy  soil.  Many  of  these  trees  are  ton  ml  growing  together,  and  it 
is  only  when  one  species  predominates  in  number  and  vigor  that  it  is 
truly  characteristic  of  the  soil  aod  that  portion  of  the  atmosphere  in 
connection  with  it." 

We  desire  to  impress  these  views  upon  the  attention  of  those  of  oar 
<}itizeQ3  who  have  country  or  villa  homes.  Personal  experience  of 
th^e  localities,  and  some  facts  as  to  oonsumption,  rheumatism,  diph- 
theria, and  as  to  a  general  want  of  tone  of  system  in  those  who  have 
much  indoor  life  in  houses  not  exposed  to  wind,  sunlight  and  the  free 
movement  of  air,  have  led  us  to  believe  that  there  is  much  disease  and 
much  lowering  of  health  from  this  cause.  As  valuable  as  trees  and 
shade  are,  air  and  sunshine  are  still  more  valuable.  Whatever  keeps 
the  ground  upon  which  our  houses  are  built  in  a  damp  condition,  or 
provides  a  foliage  so  dense  as  to  increase  the  dampness^  is  to  be  re- 
garded as  a  hazard  to  health  unless  it  is  only  temporary.  With  these 
cautions,  it  will  not  be  found  difficult  so  to  combine  the  adornmeot  of 
trees  and  shrubbery  as  not  to  exclude  currents  of  air,  and  not  dampen 
the  ground  by  eoDtinuous  shade. 


IF     SOME     COMMUNICABLE      DISEASES     DEPEND      UPON      MICBOBBB, 

SHOULD   WE   BE   LESS   PARTICULAR  AS  TO   LOCALmES? 

r 

We  desire  here  for  the  sake  of  argument  to  grant  that  many  diseases 
are  caused  by  the  presence  of  microbes  or  minute  forms  of  v^etative 
life  as  derived  from  the  air  or  through  the  agency  of  food  or  water. 
It  now  becomes  important  to  deal  with  a  conclusion  which  some  might 
-claim  to   he   based  upon  the  admission,    viz.,  that   filth   or   local 
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oonditioDs  have  nothing  to  do  with  the  origin  of.  oommanicable 
diseases^  and  so  the  removal  of  filth  is  only  of  secondary  importance. 

As  to  this  statement  we  desire  in  the  start  to  make  the  clear 
proposition  that  the  presence  of  (germs)  or  microbes  in  disease  does 
not  at  all  prove  that  filth  or  local  conditions  have  nothing  to  do  with 
the  oriffin  of  communicable  diseases,  for  two  reasons — first,  because 
the  history  of  most  of  the  diseases  claimed  to  be  microphytic  or 
microbic,  so  far  as  we  can  trace  it,  shows  their  origin  to  have  been 
amid  the  most  pronounced  and  intolerable  filth  conditions ;  second, 
the  chief  occurrence,  propagation  or  extension  of  such  diseases  is 
where  filth  conditions  exist. 

As  to  the  first,  cholera  is  the  best-known  example.  We  are  able 
to  assert  with  great  positiveness  when  and  where  it  b^an  to  be.  We 
know  of  no  one  who  avers  for  it  any  other  origin  than  amid  the  most 
pronounced  conditions  of  accumulated  filth  amid  the  great  encamp- 
ment pilgrimages  on  the  Ganges.  Typhus  fever  and  its  branch, 
abdominal  typhus  or  typhoid,  have  a  similar  history.  Ship  fever. 
Jail  fever,  and  tenement-house  fever  are  descriptive  enough  of  places 
of  origin  or  prevalence.  Diphtheria  first  appears  as  a  distinct  disease 
in  1855,  and  in  the  English  reports  was  directly  traced  to  Paris, 
Bologne,  <&c.,  and  to  the  ^inscrutable  eabinet  where  the  light  of 
French  refinement  never  comes ;  there  the  throat  is  assailed  by  the 
poisonous  distillations  that  engender  disease." 

Because  a  disease  that  has  once  occurred  afterwards  obtains 
•epidemic  prevalence,  so  that  the  most  of  the  first  cases  that  occur  of  it 
in  any  place  are  derived  therefrom,  does  not  show  that  the  original 
<ii8ease  did  not  originate  from  insanitary  conditions ;  does  not  show 
but  that  it  may  still  have,  exceptionally,  such  an  origin,  and  does  not 
show  that  even  yet  its  prevalence  or  extent  of  outbreak  and  fatality  is 
not  chiefly  dependent  on  such  insanitary  conditions.  In  the  recent 
address  of  Dr.  Thorne,  of  London,  on  the  "  Progress  of  Preventive 
Medicine  During  the  Victorian  Era,"  he  says  of  typhoid  fever  that  the 
-operation  of  the  infection  was  traced  to  channels  always  operating 
through  the  agency  of  filth,  and  that  working  on  this  line  England 
since  1869  has  steadily  reduced  its  death-rate  therefrom  to  1.7  instead 
of  3.9  per  10,000.  He  states  scarlet  fever,  diphtheria,  phthisis  and 
<;hoIera  as  similarly  controlled.  In  advocating  the  prevention  of  filth 
and  of  all  insanitary  conditions  we  have  to  say  that  we  have  never  yet 
heard  of  the  physician  or  sanitarian  who  has  ever  sought  to  create  in 
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the  miods  of  the  public  the  belief  that  when  dirt  or  filth  are  removed 
all  causes  of  disease  are  gone.  Who  does  Dot  know  that  a  perfectly 
healthy  persoo  may  catch  the  sraall-pox,  iscarlet  fever,  or  diphtheria? 
It  is  not  asserted  that  all  cause.s  or  all  cases  of  any  txjioraunicable 
disease  can  be  prevented  by  the  removal  of  infsanitary  conditionSj  but 
it  is  asserted  that  amid  sanitary  conditions  far  less  cases  are  likely  to- 
occur;  that  single  cases  which  have  beeo  caught  are  not  so  likely  to 
Ije  malrgDautj  and  tliat  the  disea.se  is  almost  certain  not  to  spread  into 
an  epidemic.  It  is  for  this  reason  that  the  leading  sanitarians  and 
physicians  of  the  world  (while  recognizing  that  a  disease  may  be 
caught  by  a  healthy  i>erson,  and  so  iufesisting  upon  isolation)  have 
nevertheless  never  uttered  a  word  that  could  be  construed  into  ao 
apology  for  dirt,  filth  or  insanitary  conditions  as  if  they  were 
secondary  considerations  in  our  battling  against  epidemics.  On  the 
other  hand,  they  have  aceeptetl  the  dictum  of  William  Farr,  who 
saya,  "This  is  a  primary  rule:  place  the  population  in  the  sanitary 
conditions  found  by  experience  to  be  most  Ikvorable  to  health. 
Without  this  preliminary,  all  the  other  measures  are  futile*  Every 
advance  of  sanitary  art  and  practical  administration  has  enforced  this 
rale  and  illustrated  its  importance," 

At  the  great  International  Congress  of  Hygiene  juat  held  at  Vienna, 
the  discussion  on  cholera  was  participated  in  by  many  of  the  most 
eminent  men  of  Europe.  At  its  conclusion  by  Professor  Max  Pet- 
tenkofer,  of  Munich,  and  Dr.  Mosso,  of  Turin,  Shirley  Murphy,  of 
London,  drew  attention  to  the  fact  that  after  various  divergent  views, 
"on  one  point  all  were  agreed,  the  necessity  of  enforcing  sanitary 
reform  in  the  towns  exposed  to  infection.  This  was  recognized  on 
all  sides  as  the  most  effective  precaution/* 

Whatever  hypothesis  may  be  indulged  in  as  to  "germs'*  or  mi- 
crobes, the  relation  of  soil,  overcrowding  and  tilth  to  the  prevalence, 
spread  and  fatality  of  communicable  diseases  is  among  the  proposi- 
tions acscepted  as  a  basis  in  practical  sanitation.  The  facts  in  evidence 
as  to  our  power  to  restrain  and  control  these  diseases  by  means  of 
pure  air,  light  and  clean  ground  and  enforced  cleanliness,  have  led 
to  this  firm  basis  of  sanitary  administration  as  a  mode  of  preventing 
epidemics*  Minute  forms  of  life  perish  amid  pure  air  and  sunshine 
and  where  organic  matter  in  states  of  unnatural  decomposition  cannot 
be  found.  Sanitation  does  not  merely  mean  the  removal  of  filth.  It 
means^  sometimes,  the  removal  of  persons  from  their  surroundings^ 
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It  meuBi  ml««TSy  the  secarement  of  pare  air,  in  which  miDUte  toniis 
of  diwMfd  vegetable  life  perish.  It  means  light.  It  means  the 
removal  of  dampness  and  of  foul  particles  and  gases.  It  moans  just 
what  the  sanitary  inspector  means  and  does  when  he  attempts  to  put 
a  hooae  or  a  locality  in  the  best  sanitary  conditions. 

Imiaiwti  and  eirforced  c/ean/iiiew,  with  all  these  includeil,  are  the 
two  parallel  bars  upon  which  sanitary  art  is  to  show  it$  power?  of 
progrearion.  He  who  neglects  the  first  is  suie  to  have  some  ^^ars^'s  in 
which  disease  will  occur  in  healthy  persons  and  amid  sanitary  sur- 
romidings.  He  who  neglects  the  second  will  have  nion\  Because 
isolation  cannot  always  be  absolutely  perfect,  because  wo  aiv  not  sun' 
18  to  aU  that  constitutes  the  origin  of  all  disea^tes,  aud  because  ex|)eri- 
eiioe  has  shown  the  intimate  relations  of  filth,  foul  air,  foul  water  and 
foods,  and  foul  persons  and  clothing,  to  the  oecurroDce,  the  spn?ad  and 
the  fSUality  of  disease,  we  shall  succeeil  in  our  practical  efforts  for 
giving  life  in  proportion  as  we  unite  the  most  perfect  condiiiona  of  local 
mmUation  with  all  that  Ls  feasible  in  isolation. 

THE   PEBIOD6  OF  OOMMUNICABLE  DISEASES. 

In  the  diagnosis  and  management  of  diseases,  and  esiK'cially  in 
determining  the  periods  of  isolation,  it  becomes  important  for  us  to 
know  as  accurately  as  possible  the  periods  natural  to  each  disease. 
In  the  investigation,  we  have  two  embarrassing  facts  to  contend  with. 
The  one  is  that  there  is  considerable  variation.  Yet  it  is  }>o8siblc  to 
aaoertain  some  valuable  facts  as  to  the  range  of  this  variation. 

The  other  is  that  so  few  have  kept  an  accurate  reconl  of  all  the 
details  of  a  sufficient  number  of  cases  from  which  to  deduce  a  law. 
This  latter  deficiency  is  becoming  less,  since  nunieri(til  metluKls  and 
collective  systems  of  investigation  have  been  more  fully  adoptcii.  In 
1884,  Francis  Vaclier,  medical  officer  of  Birkenhead,  gathercii  the 
statistics  and  views  of  very  many  who  in  each  of  the  disi^ascs  nuincil 
had  recorded  the  facts.  His  own  careful  ol)scrvuti()n8  are  also  given. 
Dr.  Dukes,  of  Rugby,  has  also  collated  various  facts.  We  have  for 
comparison  also  ascertained  the  views  of  several  other  goixi  authori- 
ties. There  are  no  facts  that  lead  us  to  conclude  that  the  |)orio(lM  of 
these  diseases  in  our  own  country  differ  from  those  recordcil  by  Eng- 
lish aothorities.  Yet  it  must  be  confessed  that  opinions  founded  on 
nnmeronB  recorded  statistics  are  scarce.      We  believe  the  table  as 
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given  by  Vacher  the  most  valuable,  and  especially  of  aid  if  studied 
ID  its  details.     As  to  variola  or  modified  small-pox,  as  the  fiecondary 
fever  is  always  less,  we  think  that  the  period  of  cessation  of  pyrexia 
18  generally  shorter  than  stated.     Whooping-cough  is  not  included  in 
the  list.     The  best  evidence  we  have  found  would  place  the  length  of 
period  of  prevalence  at  six  weeks^  aod  have  the  i>eriod  of  isolation  end 
with  the  entire  absence  of  cough.     It  is,  however,  so  variable  in  the^ 
time  of  its  lasting  as  to  be  difhcult  of  classification.     Measles  in  itsH 
period  of  continuance  seems  sometimes  affected  by  the  weather.    Taking 
the  tables  herewith  furnished  as  the  best  guide,  we  ask  that  physi- 
ciaas  will  carefully  note  future  cases.      In  some  cases  as  between 
measles  and  German  m^isles  the  diagnosis  is  aided  by  the  quiokiiesa 
of  the  rash  after  first  symptoms  and  by  the  short  risk  of  oommunica- 
bility.    As  to  eruptive  fevers  we  need  some  close  studies  as  to  whether  ^ 
these  are  mostly  or  only  communicable  during  the  eruption.     In  allfl 
these  diseases,  after  symptoms  and  eruption  have  fully  subsided,  the  ^ 
needed  period  for  isolation  is  much  shortened  by  such  thorough  baths 
as  include  cropping  of  the  hair  and  attention  to  the  nails.     Not  only 
some  diseases  but  some  persons  are  more  contagious  than  others. 
The  following  is  the  table  referred  to : 
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SMALL-POX    AND   VACCINATION. 

At  the  time  of  the  last  report  there  were  some  threateniDg  indi* 
cations  that  we  were  likely  to  have  amall-pox  more  prevalent  id  the 
State  than  recently.  Several  cases  did  occur,  but  only  in  a  single 
district  in  Atlantic  county  did  it  gain  much  headway.  There  were 
also  several  cases  in  one  family  at  Coitus  Neck,  Monmouth  county, 
for  the  care  and  guarding  of  which  Dr.  James  E.  Cooper  deserves 
much  credit. 

The  cases  in  Atlantic  county  well  illustrated  the  need  of  well- 
equipped  Boards  in  sparse  country  districts,  ready  to  act  as  soon  as 
any  rumor  of  an  outbreak  reaches  them.  By  the  active  attention  of 
this  Board  and  the  wise  co-operation  of  the  people  of  the  locality, 
extended  spread  was  prevented. 

A  warning  circular  sent  to  all  city  Boards  of  the  State  led  to  some 
active  and  general  vaccination  and  proved  of  much  service.  In  our 
sixth  report  we  set  forth  in  detail  all  the  facts  in  evidence  as  to  the 
subject  of  vaccination.  Each  year  new  series  of  carefully-studied  &ct£ 
emphasize  its  importance.  Some  time  since  the  Epidemiological 
Society  of  London  appointed  a  committee  to  report  on  the  evidence 
which  the  present  state  of  our  knowledge  gives  as  to  the  eonditiona 
affecting  the  protection  afforded  by  vaccination  against  death  by  small- 
pox of  persona  contracting  the  disease.  They  collected  the  facts  as  to 
about  ten  thousand  cases  of  the  disease.  The  London  Lancet  of  June 
last  refers  to  it  thus  : 


( 


'^  Speaking  generally,  these  statistics  fully  substantiate  the  opinions 
previously  held  as  to  the  protective  value  of  vaccination,  but  when 
considered  In  detail  they  teach  lessons  which  have  not  hitherto  beea 
fully  understood*  In  previous  papers  on  this  subject  it  has  been 
assumed  that  the  appearances  of  vaccination  marks  are  not  altered  as 
the  result  of  time ;  the  committee,  however,  have  been  led  to  adopt  a 
different  view,  and  the  grounds  upon  which  their  opinion  is  based 
appear  to  be  sufficient  to  warrant  the  conclusion  at  which  they  have 
arrived/' 

The  report  gives  evidence  not  only  that  cicatrices  differ  much  at 

first  in  their  fovealion  or  deeply-pitted  appearance,  but  that  they 
differ  in  the  degree  to  which  such  foveation  fades  or  disappears  with 
the  lapse  of  time.     Also  that  the  degree  of  protection  bears  significant 
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relation    to  the    number,  distinctness    and    permanency    of   these 
depressions.     The  writer  goes  on  to  add  these  important  facts : 

^^The  importance  of  foveation,  and  especially  of  permanent 
foveation,  is  emphasized ;  and  certainly  the  kind  of  vaccination  which 
produces  scars  of  this  character  is  that  which  should  be  aimed  at. 

"  In  discussing  the  effect  of  quantity  of  scars,  the  evidence  collected 
by  the  committee  shows  the  urgent  necessity  for  the  production  of  the 
larger  number  of  vesicles,  and  it  may  be  hoped  that  a  perusal  of  the 
report  will  lead  every  vaccinator  not  to  rest  content  with  a  smaller 
number  of  vesicles  than  that  recommended  by  the  Local  Government 
Board. 

"  The  period  of  life  at  which  revaccination  should  be  performed 
must  necessarily  depend  upon  theoharacter  of  the  primary  scars;  but,, 
under  any  circumstances,  the  statistics  show  that  even  where 
vaccination  has  been  well  performed  a  greater  interval  than  fifteen 
years  should  not  be  allowed  to  elapse  between  the  primary  and 
secondary  operation.  Indeed,  we  are  reminded  of  the  conclusion  of 
the  German  Commission,  that  the  duration  of  the  protection  afforded 
by  vaccination  is  on  the  avera^  ten  years. 

**  The  small-pox  hospitals  nave  supplied  the  committee  with  the 
most  positive  evidence  as  to  the  immunity  from  small-pox  conferred 
by  revaccination  upon  attendants  on  the  sick.  Of  734  persons  thus- 
employed,  79  had  previously  had  small-pox,  leaving  655,  of  whom 
10  were  not  revacdnated ;  all  but  these  ten  persons  escaped  small-pox,. 
and  all  these  ten  were  attacked.  This  should  entirely  dispose  of  the 
oft-repeated  but  erroneous  statement  of  anti-vaccinationists  that  small- 
pox attendants  escape  disease  from  the  fact  that  they  are  recruited 
from  those  who  have  already  passed  through  an  attack  of  small-pox. 
It  is,  indeed,  impossible  to  read  the  evidence  adduced  on  this  point 
without  understanding  that  it  is  within  the  power  of  every  person 
absolutely  to  protect  himself  from  all  attacks  of  this  disease." 

We  again  urge  upon  all  not  only  the  importance  of  the  subject  but 
upon  physicians  the  importance  of  noting  and  being  guided  by  the 
minor  detaik  which  determine  between  partial  or  exhausted  or  com- 
plete protection.  The  following  extract  shows  how  much  one  risk 
has  been  overstated : 

On  the  23d  of  August,  1887,  in  reply  to  Mr.  Picton,  Mr.  Bitchie 
on  bdialf  of  the  Local  Government  Board,  said  that: 

"The  Board  are  aware  of  the  cases  of  vaccino-syphilis  which  are 
referred  to  in  Mr.  Hutchinson's  publication.     Three  out  of  the  six 
I  referred  to  in  the  question  as  a  '  long  series'  related  to-  single 
,  and  the  most  recent  of  any  of  the  occurrences  related  took  place 
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between  ten  and  eleven  years  ago*  The  Board  have  the  authority  of 
Mr.  Hutchinson  for  saying  that  though  he  haa  been  diligently  on  the 
look-out  for  similar  eases  during  the  tea  years*  interval,  he  has  failed 
to  meet  with  any.  In  his  recent  work,  publishetl  this  year,  on  the 
subject,  Mr.  Hutehioson  says:  *  There  certainly  cannot  be  any  diffi- 
culty under  ordinary  circurastanoes  in  procuring  vaccinifers  which 
are  absolutely  free  from  risk/  Mr.  Hutchinson's  experience  waa  in 
these  respects  entirely  confirmatory  of  that  of  the  Board,  which  is  to 
the  effect  that  although  three-quarters  of  a  million  of  children  have 
been  vaccinated  annually  for  many  years  past,  not  a  case  of  the  com- 
mnnication  of  the  disease  in  question  by  vaccination  has  come  under 
their  observation," 

Since  the  introduction  of  bovine  lymph  even  this  need  not  occur. 


GHDI.EIU.   QUARANTINES. 

The  ravage  of  cholera  in  Italy  and  at  points  along  the  Mediter- 
ranean^ as  well  as  in  South  Americaj  and  our  close  commercial  rela- 
tions with  porta  exposed,  made  it  no  surprise  that  some  vessels  have 
arrived  bringing  this  disease  to  the  quarantine  station  of  the  State  of 
New  York.  Fortunately  there  has  thus  far  been  no  extension  of  the 
disease.  The  importance  of  better- equipped  and  better-administered 
quarantines  has  been  so  emphasized  by  some  defects  which  have  been 
discovered  that  it  is  believed  new  and  more  thorough  precautions  will 
be  taken.  Our  own  relation  to  the  chief  stations  is  such  that  we  are 
fearfully  exposed  to  the  evils  of  any  inefficiency  of  service  at  these 
points.  { 

Nor  is  it  cholera  alone  against  which  we  need  to  guard.  Epidem* 
ica  of  measles^  scarlet  fever  and  small-pox  are  known  to  have  their 
rise  io  the  same  way.  The  quarantine  officer  at  Stapleton  claims  that 
he  is  helpless  in  guarding  sufficiently  against  all  these.  The  past 
year  we  had  an  instance  of  what  might  easily  have  been  a  serious 
exposure  in  the  case  of  a  vessel  not  properly  detained  at  New  York 
quarantine  which  sought  entrance  at  Jersey  City,  Elizabeth  and  Perth 
Amboy,  The  experience  at  the  latter  place  with  ship  fever  is  another 
illustration  of  our  exposure.  In  case  of  threatening  epidemic  it  is  a 
question  whether  there  should  not  be  examination  of  all  passengers 
and  baggage  landed  at  Jersey  City,  Hoboken  or  other  of  our  porta. 
Indeed^  would  it  not  be  wise  to  organize  such  a  service  as  a  prevent- 
ive rather  than  wait  for  the  necessity  to  occur?     Besides^  this  State 
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lias  such  railroad  relations  that  it  is  perhaps  more  liable  to  invasion 
by  transportable  contagions  than  any  other  State.  We  respectfully 
suggest  this  matter  as  deserving  the  early  attention  of  the  Legislature. 
Any  contagious  disease  finding  a  center  and  becoming  epidemic  in 
Hudson  or  Camden  counties  would  be  a  great  peril  to  the  sanitary 
and  financial  interests  of  the  State. 

This  Board  has  kept  itself  in  close  correspondence  with  officers  of 
adjacent  States  and  with  local  authorities. 

REMOVAL  OF  GARBAGE,   REFUSE,   ETC. 

It  is  only  necessary  to  have  thorough  appliances  and  an  orderly 
administrative  system  for  our  cities  to  insure  the  removal  of  all  forms 
of  garbage,  refuse  or  decayable  matter.  While  there  comes  to  be  a  limit 
to  the  d^ree  and  economy  by  which  such  materials  can  be  disposed 
of  in  water  or  on  land  or  as  raising  the  land  in  the  outskirts  of  cities, 
there  is  practically  no  limit  to  its  destruction  by  fire.  Cremators  or 
incinerators  of  recent  and  improved  patterns  are  now  in  use  in  Eng- 
land and  in  some  of  our  American  cities,  which  assure  the  feasibility 
of  this  kind  of  disposal. 

Many  of  our  larger  cities  should  turn  their  attention  to  these,  as 
they  so  much  facilitate  in  the  disposal  of  those  substances  which  cause 
foul  air,  bad  water  and  a  lowering  of  vital  power  as  well  as  fatal 
disease.  We  have  on  hand  the  details  as  to  these  and  are  ready  to 
give  to  Health  officers  full  particulars. 

DISINFECTING  APPARATUS. 

No  considerable  town  should  now  be  without  some  form  of  stove 
or  furnace  for  dealing  with  clothing  which  may  contain  the  contagion 
of  disease.  The  most  of  them  are  simple  in  construction  and  moder- 
ate in  expense.  The  Ransom  was  the  form  mostly  used  until  recently, 
when  various  improvements  have  been  made.  The  most  of  these  are 
well  described  in  the  report  of  the  Committee  on  Disinfectants,  as 
found  in  the  twelfth  volume  of  the  A.  P.  H.  Association,  1886,  pp. 
198-228. 

THE  PASSAIC  RIVER. 

During  the  present  year  very  active  discussion  has  been  renewed 
as  to  the  Passaic  river.     In  its   upper  portion   great  damage   to 
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property  and  some  injury  to  liealth  have  resulted  from  the  overtloMr 
caused  by  obstruction,  and  especially  by  the  dam  at  Little  Falls.  We 
have  had  occasion  to  meet  several  Boards  of  Health  of  the  townsbipa 
concerned,  and  to  examine,  both  by  iuspecition  aod  careful  testimony, 
the  evidences  of  injury. 

If  any  one  thing  is  proveo  as  to  saoitary  needs  it  is  that  drainage  is 
conducive  to  health,  and  that  such  interference  with  the  natural  coarse 
of  rivers,  amid  rich  lands  and  large  populations,  is  fraught  with  th^ 
moflt  serious  results  to  the  vigor  of  the  people.  The  facts  as  to  thia 
region  have  been  from  time  to  time  set  forth  in  the  reports  of  the 
State  Geologist,  and  from  a  Hauitary  standpoint  are  fully  contirmed  by 
our  own  obnervation.  We  trust  that  8orae  method  will  be  devbed 
either  by  the  i-ourts  or  by  legislative  act  for  the  relief  of  the  people  of 
this  large  and  valuable  section  of  the  State.  The  continued  pollatioD 
of  the  Passaic  as  atlecting  the  water-supply  of  Newark  and  Jersey 
CSty  and  parts  adjacent,  has  been  closely  pressed  upon  our  attenttoD. 
In  a  spirit  of  careful  inquiry  we  have  instructal  one  of  the  Committee 
of  Chemists  of  this  Board  to  make  some  .special  examinations  of  a 
chemical  and  biological  character,  while  other  members  of  the  com- 
mittet*  are  inquiring  into  the  significance  of  facts  and  opinions  as 
heretofore  presented.  A  i>ortioo  of  the  report  of  the  committee  will 
be  found  in  this  re|K)rt. 

We  trust  that  these  and  others  of  our  growing  cities  will  have  the 
foresight  to  command,  for  the  great  necessities  of  the  future,  the 
wonderful  storage  opportunities  still  within  reach,  and  not  leave  them- 
selves to  be  placed  in  dependency  upon  more  active  and  far-sighted 
corporations.  If  the  people  are  listless  as  to  their  interests  and  oppor- 
tiiQitie^  such  combinations  came  to  be  the  necessary  substitutes. 
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THE  LEGAL  ASPECTS  OF  THE  POLLUTION  OF 

STREAMS. 


BY   B.  8.   ATWATER,   COUN8ELOR-AT-LAW,   ELIZABETH^   N.   J. 


The  subject  of  pollution  of  streams  involves  questions  of  practical 
•experience  as  well  as  law.  Streams  of  water  have  been  found  to  be 
■a  very  convenient  means  of  disposing  of  refuse  and  filth.  In  sparsely- 
settled  countries^  this  process  is  one  from  which  little  harm  is  likdy 
to  result.  As,  however^  population  increases  and  cities  and  towns 
become  more  numerous  and  extensive^  if  this  course  is  still  pursued 
the  volume  of  foreign  substances  is  vastly  increased  and  the  pollution 
of  the  streams  is  the  result  While  the  water  of  tbe  streams  is  needed 
for  other  and  more  important  purposes,  yet  it  is  rendered  unfit  for 
«uch  purposes,  and  the  greater  the  need  the  less  fit  is  the  water  for  use. 

To  what  extent  rivers  should  be  used  for  the  purpose  of  carrying 
off  sewage,  is  a  question  of  the  highest  practical  importance.  We  all 
know  that  they  are  availed  of  for  this  purpose  to  a  large  extent  in 
this  State,  it  being  the  simplest  solution  of  the  sewer  question  to  let 
them  empty  into  a  water-course  wherever  possible.  It  would  be 
outside  of  the  scope  of  this  paper  to  enter  into  a  scientific  discussion 
•  of  the  best  methods  of  disposing  of  sewage.  At  the  same  time  it  is 
obvious  to  remark  that  if  a  sim'ple  and  comparatively  inexpensive 
method  shall  be  found  of  eliminating  the  solid  from  the  liquid  ele- 
ments of  sewage,  a  long  step  will  have  been  taken  in  removing  the 
•difficulties  of  dealing  with  the  question  of  pollution  of  streams. 
Another  fruitful  source  of  the  pollution  of  streams  is  the  discharge  of 
the  refuse  from  manufactories,  especially  those  using  dyes  and  chem- 
icals mixed  with  a  considerable  quantity  of  water.  There  are  a  large 
number  of  factories  which  find  streams  a  very  convenient  means  of 
•disposing  of  such  discharge,  which  varies  in  its  pernicious  influence 
according  to  the  size  of  the  factory  and  the  nature  of  the  materials 
4i8ed.     Even  the  rivulets  and  brooks  are  sometimes  so  polluted  that 
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they  became  uufit  for  use  for  cattle.  My  atteotion  has  been  called  to 
the  fact  that  such  a  case  is  dow  before  the  State  Board  of  Health, 
Sometimes  it  is  discovered  that  far  up  near  the  source  of  a  stream 
there  is  a  fou!  place  which  drains  into  it. 

The  germs  of  typhoid  fever  and  other  diseases  have  been  carried 
from  such  sources  into  unsuspecting  communities,  and  their  origiB 
has  only  been  discovered  when  sickness  and  death  have  led  to  ai^ 
examinaiiou  to  find  out  the  cause.  This  subject  is  not  without 
suggestiveness  when  we  consider  the  streams  as  the  abode  of  fish.  It 
is  specially  important^  however,  with  reference  to  furnishing  water- 
supply  for  man  and  beast.  A  distioction  is  made  in  the  books  betweeo 
the  primary  and  secondary  uses  of  the  water  of  streams.  The  first 
refers  to  the  water  coming  in  its  natural  purity  so  as  to  be  fit  for 
ordinary  douiestic  purposes,  and  the  second  refers  to  cases  where 
streams  have  been  given  over  to  other  uses,  euoh  as  manufacturing  or  ■ 
other  purposes,  which  tend  to  make  the  water  more  or  less  unfit  for 
domestic  use. 

It  may  well  be  questioned  whether  the  same  rules  should  apply  to 
all  streams.  In  regard  to  navigiiblc  streams,  particularly  as  thejr 
approach  tide- water,  it  would  seem  to  be  impossible  to  keep  them 
altogether  free  from  pollution.  A  stream  may  be  so  situated  with 
reference  to  cities  located  upon  its  banks  and  to  factories  in  close 
proximity,  that  any  attempt  to  keep  it  free  from  some  degree  of 
pollution  would  be  unavailing,  especially  when  it  is  used  for  purpoae^^^ 
of  navigation.  ^^H 

It  may  well  be  questioned  whether  discrimination  should  not  be 
used  in  reference  to  the  enacting  or  application  of  laws  in  regard  to 
the  |K)llution  of  streams,  so  that  streams  which  have  been  for  a  • 
considerable  period  given  over  to  these  secondary  uses  should  he  left 
for  such  uses,  while  rules  and  regulations  relating  to  other  streamsr 
necessary  to  the  water-supply  of  cities,  towns  and  villages  should  be 
rigidly  enforced,  ■ 

The  subject  of  the  pollution  of  streams  has  given  rise  to  much 
litigation,  particularly  in  England  where  the  population  is  dense  and 
towns  are  more  numerous  in  proportion  to  the  area  than  here,  and  of  ■ 
course  the  demand  for  water  is  greater  and  the  respective  rights  of 
parties  bordering  on  streams,  owing  to  their  proximity,  are  likely  to 
clash* 

The  law  on  this  subject  has  been  stated  in  our  courts : 
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'^  Every  owner  of  land  through  which  a  stream  of  water  flows  is 
entitled  to  the  use  and  enjoyment  of  the  water  and  to  have  the  same 
flow  in  its  natural  and  accustomed  course^  without  obstruction^ 
diversion  or  corruption.  The  right  extends  to  the  quality  as  well  as 
the  quantity  of  the  water.  If,  therefore,  an  adjoining  proprietor 
oorrapts  the  water,  an  action  upon  the  case  lies  for  the  injury." 
Holsman  v.  Boiling  Spring  Co.,  1  McCarter  342. 

''  No  one  has  the  right  to  pollute  or  corrupt  the  waters  of  a  creek, 
or,  if  iiiey  are  already  partially  polluted,  to  render  them  more  so.  All 
whose  lands  border  on  a  stream  have  the  right  to  have  its  waters 
come  to  them  pure  and  unpolluted."  Attorney-Greneral  v.  Steward,  5 
C.  E.  Green  415. 

From  these  statements  it  will  be  seen  that  in  the  eye  of  the  law, 
the  poUntion  of  a  stream  of  water  is  a  nuisance  from  which  the  owner 
of  property  along  its  banks  may  be  protected  both  by  action  for  the 
damages  suffered  and  by  injunction  to  prevent  the  continuance  of  the 
nuisance. 

As  an  illustration  of  how  far  the  courts  in  England  have  gone  in 
the  direction  of  protecting  parties  in  their  rights  in  this  r^rard  the 
case  of  Goldsmid  v.  Tunbridge  Wells  Improvement  Co.,  L.  B.,  1  Ch. 
App.  349,  may  be  cited.  In  this  case  the  plaintiff*  was  tenant  for  life 
of  an  estate  in  which  was  a  lake  or  pond  used  for  watering  cattle  and 
in  the  winter  for  the  supply  of  ice  for  domestic  purposes.  The  lake 
was  fed  by  a  brook  which  ran  through  the  village  of  Tunbridge 
Wells.  The  defendants  were  commissioners  under  an  act  for  lighting, 
cleaning  and  improving  the  town  of  Tunbridge  Wells,  which  gave 
full  powers  to  drain  the  town,  to  make  sewers  and  to  turn  any  drain 
or  sewer  into  any  common  ditch  or  water-course.  The  sewage  of  the 
town  was  discharged  into  the  brook,  and  had  been  so  discharged  for 
several  years,  but  the  town  had  been  constantly  growing,  and  thus  the 
amount  of  sewage  had  been  constantly  increasing,  so  that  at  the  time 
-when  the  action  was  brought,  the  water  in  the  plain tiff^s  lake,  which 
up  to  within  a  short  period  had  been  fit  for  domestic  uses  of  all  kinds, 
had  become  unfit  even  for  the  purpose  of  watering  cattle  or  furnishing 
ice  for  domestic  use.  The  court  held  that  the  discharge  of  the 
sewage  of  the  town  into  the  brook  was  a  violation  of  the  plaintifi^s 
right,  and  a  nuisance,  and  the  defendants  were  restrained  from 
continuing  it. 

As  between  the  upper  and  lower  owners  of  the  banks  of  a  stream, 
the  right  to  foul  the  water  may  be  acquired  by  its  continuance  for 
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twenty  years ;  in  other  words,  by  prescription.  But  this  gives  no  right 
to  increase  the  pollatioD*  And  as  agaiast  the  public  no  such  right 
can  be  acquired.  In  a  case  in  which  an  action  wa^  brought  against 
the  defendant  for  maintaining  a  dam  whereby  the  water  of  a  etream 
was  set  back  upon  the  plain tifl'*s  premises  in  such  nmnner  as  to 
become  stagnant,  whereby  the  atmosphere  was  impregnated  with 
unwholesome  vapors  which  caused  sickness,  the  court  said:  '* There 
is  no  such  thing  as  a  prescriptive  right  or  any  other  right  to  maintain 
a  public  uuisauce.  Admitting  that  the  defendant's  dam  has  been 
erected  and  maintaineil  more  than  twenty  years,  and  that  during  the 
whole  of  that  period  it  has  rendered  the  country  unhealthy,  such 
length  of  time  can  be  no  defense  to  a  proceeding  on  the  part  of  the 
public  to  abate  it,  or  an  action  by  an  individual  for  the  special  damage 
which  he  may  have  sustained  from  it.''  Mills  i\  Hall,  9  Wend.  (N. 
Y.)  315,  cited  in  Wood  on  Nuisances  315, 

From  these  citations  it  appears  that  the  common  law  recognizes  and 
enforces  the  right  to  have  streams  of  water  flow  in  their  natural 
purity  and  that  it  is  esjiecially  jealous  of  the  rights  of  the  public  and 
is  ready  to  exercise  its  powers  for  the  abatement  of  a  public  nuisaace, 
no  matter  how  long  the  same  may  have  existed. 

The  subject  of  the  pollution  of  streams  has  received  some  attention 
from  the  Legislature  of  this  State,     In  the  year  1876  an  act  was 
passed,  entitled  '^  An  act  to  prevent  the  willful  pollution  of  the  waters 
of  any  of  the  creeks,  pondj?  or  brooks  of  the  State,"  to  which  a  supple- 
ment was  passed  in  the  year  1880.     The  main  features  of  these  acts 
are  that  if  any  person  shall  throw  or  cause,  or  permit  to  be  thrown,     m 
any  carcass,  offal    or    offensive    matter  into  any    reservoir   or  any 
creek,  pond  or  brook,  the  waters  of  which  supply  any  reservoir  for 
public  distribution,  or  shall  connect  ^ny  water-closet  with  any  sewer,     ■ 
whereby  tlie  contents  thereof  may  be  conveyed  into  any  euch  creek, 
pond  or  brook,  or  shall  cause  or  permit  any  such  carcass,  offal   or     ^ 
offensive  matter  to  be  deposited  »o  that  the  washing  or  waste  there-     I 
from  may  be  conveyed  to  any  creek,  pond,  brook  or  reservoir,  such 
person  shall  be  deemed  guilty  of  a  misdemeauor  and  be  liable  to  a      m 
fine  of  fljOOO  and  imprisonment  for  two  years.     The  second  section      | 
of  the  law  requires  the  prompt  burial  of  any  such  carcass,  offal  or 
other  oifeusive  matter  at  a  distance  of  not  less  than  two  hundred  feet 
from  such  stream  or  brook  under  the  same  penalties  as  before. 

In  the  year  1884  an  act  was  passed  to  prevent  the  discharge  or 
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escape  of  sludge  acid  into  and  upon  the  waters  of  this  State.  By  this 
act  it  is  made  unlawful  for  any  person  or  persons,  corporation  or  cor- 
porations to  permit  the  discharge  or  escape,  directly  or  indirectly,  of 
such  refuse  or  residuum  resulting  from  the  refining  of  petroleum,  as 
is  commonly  called  ''sludge  acid,"  into  or  upon  any  river,  stream, 
water-course,  lake,  pond  or  other  body  of  water,  or  any  tidal  waters 
within  or  bordering  upon  this  State.  Any  violation  of  the  act  is  to 
be  deemed  a  public  nuisance  and  punishable  as  such.  All  who  have 
had  any  experience  of  the  unwholesome  character  of  this  acid  will 
agree  that  the  law  cannot  be  too  vigorously  enforced. 

Li  1882  a  law  was  passed  making  it  a  misdemeanor  to  pollute,  cor- 
rupt or  render  impure  the  ice  in  front  of  the  lands  of  persons  having 
ice-houses  upon  the  waters  of  this  State. 

A  law  of  1886  gives  power  to  Boards  of  Health  of  cities  to  regu- 
late and  control  the  sale  of  ice  therein  and  to  prevent  the  procurement 
of  ice  from  any  pond,  creek  or  river  within  the  limits  of  any  such 
city. 

The  statutes  above  referred  to  are,  of  course,  right  and  proper,  and 
should  be  enforced.  It  will  hardly  be  claimed,  however,  that  they 
afibrd  a  complete  and  adequate  protection  against  the  pollution  of 
streams.  The  protection  of  the  sources  of  water-supply  to  meet  the 
wants  of  the  increasing  population  of  this  State  requires  something 
more  than  mere  penal  statutes,  however  carefully  devised.  In  other 
words,  the  necessity  of  maintaining  the  purity  of  the  water-supply  is 
80  great  that  preventive  as  well  as  punitive  measures  are  required,  for 
it  is  manifestly  better,  if  possible,  to  prevent  foul  substances  from 
being  thrown  into  the  water  than  to  punish  some  person  after  the 
pollution  has  taken  place. 

That  there  is,  within  the  borders  of  this  State,  an  ample  water- 
supply  for  the  needs  of  the  people  for  the  present  and  future,  if  prop- 
erly conserved  and  protected,  is  a  fact  which  will  be  admitted  without 
debate.  Important  questions  here  arise  as  to  what  control,  if  any,  the 
State  shall  exercise  over  these  waters,  whether  it  shall  in  some 
manner  and  by  some  constituted  authority  maintain  a  supervision  of 
these  waters  in  the  interests  of  the  public  health,  in  the  exercise  of  the 
police  power,  or  whether  it  shall,  in  the  exercise  of  the  right  of 
eminent  domain,  take  possession  of  these  waters  in  the  interest  of  the 
general  public  and  furnish  supplies  to  communities  requiring  the 
aame.     Of  course  the  exercise  of  the  right  of  eminent  domain  implies 
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oompoDsation  to  private  owners^  and  any  such  sy&tem  woald  involve 
the  payment  by  the  oommunities  benefited.     Still  farther^  whether 

the  State  should  delegate  the  right  to  one  or  more  companies  or  corpor* 
ations  to  take  possession  of  these  sources  of  water-supply  upon 
compensating  parties  whose  rights  may  be  affected,  with  power  to 
build  stomge  reservoirs  and  aqueducts  for  the  purpose  of  supplying 
the  communities  requiring  water.  It  is  not  within  the  scope  of  this 
paper  to  discuss  the  feasibility  or  expediency  of  either  of  these  latter 
plans*  It  would  seem,  however,  that  if  it  were  finally  determined 
that  certain  streams  and  lakes  should  be  set  apart  for  purposes  of 
water-supply,  and  if  they  were  taken  possession  of  for  that  purpose, 
that  little  difficulty  would  be  found  in  framing  proper  regulations  by 
which  their  purity  might  be  protected.  The  proper  control  and 
distribution  of  these  waters  are  of  vast  importance  to  the  welfare  and 
prosperity  of  the  State. 

In  this  State,  commissioners  were  appointed  under  an  act  entitled 
"An  act  to  provide  for  the  appointment  of  eoramissioners  to  deter- 
mine upon  plans  for  the  storage  of  any  of  the  waters  of  this  State  for 
the  purpose  of  furnishing  to  cities  and  towns  a  joint  water-supply,** 
pjssed  in  1882.  The  object  of  this  act  is  indicated  by  its  title.  The 
commissioners  can  only  act  when  iipplieti  to  by  the  aldermen  or  other 
governing  i>ower  of  a  city  or  town,  and  their  powers  are  only  to  make 
recommendations.  When  their  work  in  any  case  has  so  far  proceeded 
as  to  be  accepted  by  the  cities  or  towns  concerned,  an  act  of  the  L^- 
islature  is  required  to  carry  it  into  effect.  The  oommissiouers  have 
presented  valuable  reports  to  the  Legislature,  This  act,  so  far  as  I 
am  aware^  is  the  only  one  on  our  statute-books  in  any  way  relating  to 
a  general  supervision  of  water-supply.  The  work  of  these  commia- 
sioners  is  simply  advisory.       ,        . 

In  this  connectioD  it  may  not  be  amiss  to  refer  to  the  question  of 
the  title  to  streams  and  lak^,  &c.  Thin  subject  has  l>een  much. 
considered  in  the  courts  throughout  the  United  States  aud  elsewhere^  ■ 
and  the  same  rule  does  not  obtain  in  all  the  States.  In  this  State  it 
has  been  held  that  **all  waters  are  divided  into  public  waters  and 
private  waters.  In  the  former  the  proprietorship  is  in  the  sovereign^ 
f.  f.  the  State;  in  the  latter  in  the  individual  proprietor.  The  title 
of  the  sovereign  being  in  trust  for  tlie  use  and  benefit  of  the  public 
— tlie  use  which  includes  the  right  of  fishing  and  of  navigation — is 
common.     The  title  of  the  individual  being  personal,  is  exclusiv* 
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subject  onlj  to  a  servitade  to  the  public  for  navigation,  if  the  waters 
are  navigable  in  fact.  The  test  bj  which  to  determine  whether  waters 
are  public  or  private  is  the  ebb  and  flow  of  the  tide.  Waters  in  which 
the  tide  ebbs  and  flows,  so  far  only  as  the  sea  flows  and  reflows  are 
public  waters,  and  those  in  which  there  is  no  ebb  and  flow  of  tide  are 
private  waters."  Cobb  v.  Davenport,  3  Vroom  378.  In  brief,  the 
law  appears  to  be  in  this  State  that  the  riparian  owner  on  the  banks 
of  a  fresh-water  stream  owns  to  the  center  of  the  stream.  In  the  case 
of  Society  for  Establishing  Useful  Manufactures  v.  Morris  Canal  Co., 
Sax.  187,  the  Chancellor  said:  "They  [the  Society]  are  the  riparian 
proprietors,  and  upon  plain  and  acknowledged  common-law  principles 
they  are  entitled  to  the  use  of  the  stream.  They  have  in  it  a  property 
growing  out  of  the  ownership  of  the  soil,  which  is  oft-times  of  more 
value  than  the  soil  itself,  and  at  all  times  is  sacredly  regarded  by  the 
law.  This  being  the  case,  they  have  a  right  to  enjoy  it  without 
diminution  or  alteration."  "The  right  is  not  confined  to  the  use  of 
so  much  of  the  water  as  may  be  necessary  for  their  present  purposes. 
They  have  appropriated  to  themselves  the  use  of  the  stream.  They 
have  a  right  to  take  out  the  whole  of  it  for  the  purpose  of  their 
manufactories,  provided  it  is  again,  after  being  used,  restored  to  the 
bed  of  the  river  for  the  benefit  of  those  below;  and  provided,  also, 
that  no  one  having  prior  rights  is  thereby  injured.  Such  I  take  to 
be  the  common- law  rights  of  this  society,  independent  of  any  addi- 
tional privileges  that  may  be  secured  to  them  by  their  charter."  This 
doctrine  was  re-affirmed  in  1864  in  a  case  reported  in  2  C.  E.  Green. 
It  will  be  noticed  that  it  is  not  an  absolute  property  in  the  water  that 
is  referred  to  here.  It  is  the  right  to  lue  the  entire  flow  of  the  stream, 
providing  that  the  water  is  returned  to  the  stream. 

It  has  seemed  to  me  proper,  in  order  to  an  understanding  of  the 
subject  with  which  we  have  to  deal,  to  enter  somewhat  into  the 
question  of  the  title  to  these  fresh-water  streams  as  the  same  has  been 
set  forth  in  our  courts.  But  it  by  no  means  follows  that  the  State  has 
no  control  over  them.  And  while  the  riparian  owner  has  the  right  to 
the  use  of  these  waters,  it  is,  after  all,  only  the  use.  Indeed  it  has  been 
said  that,  properly  speaking,  there  is  no  property  in  water,  only  in  its 
use.     Washburn  on  Real  Estate,  Vol.  II.,  pp.  63  and  65. 

Where  protection  of  these  waters  is  necessary  for  the  public  health 
the  State  may,  in  the  exercise  of  its  police  power,  maintain  a  super- 
vision  over  them  to  prevent  their  pollution.     The  doctrine  of  the 
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right  of  the  State  to  exercise  jurisdiction  and  control  over  this  olasBof 
streams  is  kid  down  in  the  books.  See  Wood's  Law  of  Naisanoes, 
§  472.    See,  also,  Garfield  i^.  Coryell,  4  Wash,  il  S,  a  C,  Reports  371, 

In  Massachusetts  such  supervisory  powers  are  now  exercised.  In 
the  year  1886  **  An  act  to  protect  the  purity  of  inland  waters  "  was 
passed  in  that  State.  The  StJite  Board  of  Health  was  the  body 
entrusted  with  the  carrying  out  of  the  provii^ions  of  the  act.  The 
principal  dnties  of  the  Board  under  the  act  are,  in  brief: 

!•  To  have  the  general  care  and  oversight  of  inland  waters. 

2.  To  have  the  custody  of  maps,  phins^  &c,,  made  for  this  purpose. 

3.  To  recommend  legislation  and  suitable  plans  for  systems  of  mai^ 
sewers. 

4.  To  oause  examination  of  the  waters  of  ponds  and  streams  to 
made. 

5.  To  recommend  measures  to  prevent  the  pollution  of  waters. 

6.  To  conduct  experiments  on  the  purification  of  drainage, 

7.  To  couduct  experiments  on  the  disposal  of  manufacturing  refuse. 

8.  To  consult  with  and  advise  the  authorities  of  cities  and  towns, 
or  with  others,  in  reference  to  water-supply  and  drainage. 

9»  To  consult  with  and  advise  manufacturers  with  reference  to  the 
-disp^jsal  of  manufacturing  refuse. 

10,  To  bring  to  the  notice  of  the  Attorney-General  all  omissions  to 
^oomply  with  existing  laws. 

From  the  foregoing  summary  it  will  be  seen  that  the  Massaohusetts 
law  confers  on  the  State  Board  of  Health  similar  duties  to  tbo9e 
entrusted  to  the  commissioners  in  this  State,  in  relation  to  communi- 
ties seeking  a  water-supply,  and  also  duties  in  relation  to  the  pollution 
of  streams  and  to  devising  means  to  prevent  such  pollution  and  to 
obviate  its  cause.  It  may  be  questioned  whether  it  is  wise  to  follow 
alto^^ether  in  the  line  of  the  Massachusetts  law,  but  the  statute  is 
valuable  as  showing  the  method  of  dealing  with  this  subject  in 
another  State,  where  the  number  of  large  inland  towns,  especially  the 
manufacturing  places,  situate  on  streams  of  water,  have  forced  into 
consideration  the  necessity  of  preserving  the  purity  of  the  waters  of 
these  streams,  and  the  necessity  of  the  disposition  of  sewage  and  the 
refuse  from  factories.  Doubtless  much  may  be  learned  from  the 
experience  of  that  Board  in  this  matter,  as  the  same  will  be  presented 
in  their  annual  reports  from  year  to  year.  That  similar  duties^ 
however,  should  be  entrusted  to  the  State  Board  of  Health  in  this 
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State^  or  some  other  competent  authority,  would  seem  to  be  a  wise 
policy.  In  case  of  streams  actually  used  for  furnishing  water-supply, 
and  reservoirs  also,  it  would  seem  that  some  sort  of  a  patrol  or 
frequent  inspection  should  be  maintained,  so  that  where  anything  is 
being  done  to  pollute  a  stream  it  may  be  discovered  and  prevented. 
The  preventive  effect  of  such  patrol  or  inspection  would  be  very  great, 
and  has  already  been  exercised  in  a  few  instances. 
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AIR,  WATER  AND  FOOD. 


BY  EZRA  M.   HUNT,  M.D. 


As  air^  water  and  food  are  the  materials  from  which  the  human 
«tructure  is  sustained^  no  question  can  be  more  important  than  how 
we  are  to  obtain  these  in  such  purity  and  so  prepared  as  to  be  adapted 
to  human  needs.  It  is  for  this  reason  that  each  of  these  so  largely 
occupies  the  attention  of  the  sanitarian.  Science  and  art  are  constantly 
busy  in  throwing  light  upon  this  question,  and  experiment  and  expe- 
rience are  putting  to  practical  test  the  claimed  deductions  of  science. 
No  one  who  studies  these  subjects  but  that  knows  that  there  is  progress 
all  along  the  line.  Our  greatest  difficulty  is  in  securing  the  practice 
of  all  that  is  known.     Even  for  this,  administration  is  doing  much. 

As  to  the  air,  the  first  studies  have  relation  to  those  laws  of  Nature 
which  determine  the  climate.  The  studies  of  climatology  are  being 
pursued  with  great  zeal,  and  are  revealing  many  of  the  influences 
which  determine  the  climate  of  a  given  locality.  The  advantage  of 
this  is  that  we  can  foretell  and  so  avoid  exposure,  or  that  we  can  to 
some  degree  modify,  as  by  choice  of  site,  trees,  sunshine,  &c.  When 
finable  to  do  this  we  can  make  choice  of  the  climate  suited  to  us  with 
more  intelligence.  The  local  modification  of  one's  own  atmosphere  is 
no  longer  one  of  the  mere  possibilities.  It  is  being  utilized  in  the 
fitting  up  of  houses  in  the  modes  of  introducing  air  and  in  the  general 
adjustment  of  surroundings. 

So  soon  as  Priestly  made  his  discovery  as  to  the  normal  constitution 
of  air  we  had  a  standard  of  comparison.  By  one  step  after  another 
we  have  advanced  to  a  knowledge  of  the  various  modifications  of  air 
and  the  various  causes  of  impurity.  For  a  long  period  we  were  wont 
to  think  that  carbonic  acid,  more  correctly  called  carbon  dioxide, 
was  the  chief  source  of  impurity.  But  it  was  found  that  a  much 
larger  proportion  of  this  existed  in  some  air  artificially  made,  which 
was  breathed  with  comparative  ease.  So,  attention  came  to  be  directed 
to  the  fact  that  the  new  methods  of  determining  the  organic  matter 
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iu  air  are  being  emplpyed.  (See  Marion  Talbot,  A*M.»  on  the 
"Determination  of  Organic  Matter  in  Air."^ — Technology  Quarterly ^ 
VoL  I,  No.  1.)  Organic  matter  contained  in  the  breath  was  of  much 
more  raoraent  than  the  oarbonic  acid  in  itself  considered.  In  fkct^ 
the  amount  of  this  has  been  considered  recently  as  mostly  important 
as  an  indeit  of  the  organic  matter.  But  now  there  is  still  farther 
progress.  The  character  of  the  organic  matter,  both  as  t^  quantity 
QOl  quality,  is  found  to  have  many  variatious.  So,  not  only  is  one 
d(3lB)  tuore  sign iii cant  than  another,  but  where  there  is  no  perceptible 
odd  ftiere  is  variety  of  contents, 

''The  progress  made  in  hygienic  researches  by  the  application  of 
bacteriological  methods  has  been  nowhere  better  exemplified  than  in 
the  investigation  of  air.  Dr.  Percy  Frankland  has  pui^ued  the 
subject  in  this  country  with  much  profit,  and  there  has  lately  appeared 
in  the  Philosophical  Transactions  a  paper  by  ProfeasorCarnelley,  Mr» 
Haldane  and  Dr.  Anderson,  of  Dundee,  which  shonld  be  carefully 
studied  by  sanitarians.  The  investigations  here  described  consisted  in 
the  analysis  of  the  air  of  dwellings  as  regards  carbonic  acid,  oi^anic 
matter  and  micro-organisms,  the  carbonic  acid  being  estimated  by  the 
method  of  Pettenkofer,  the  organic  matter  by  that  of  Carnelley  and 
Mackicj  and  the  micro-organisma  by  that  of  Hesse.  As  regards 
dwellings,  their  inquiry  involved  a  comparison  between  houses  of  from 
one  to  four  rooms  and  upwards,  and  the  composition  of  the  air  withia 
these  tenements  with  that  without.  As  an  example  we  may  cite  from 
one  of  the  numerous  tables  the  following  figures,  which  represent  the 
average  ([uantitiea  iu  one-roomed  houses,  relatively  to  those  in  houses 
of  four  rooms  and  upwards  (which  are  taken  as  1):  cubic  space  jjer 
person,  0.11;  carbonic  acid,  2.0;  organic  matter,  4.4;  micro-organ- 
isms, GJ  (bacteria,  6.9  j  moulds,  3.0).  The  carbonic  acid,  organic 
matter  and  micro-organisms  all  diminish  in  quantity  as  the  cubie 
space  per  person  increases  from  100  to  about  1,000  cubic  feet;  but 
beyond  this  capacity  there  is  a  slight  increase  in  these  impurities^ 
which  is  attributed  to  iuadequate  ventilation  of  the  larger  rooms. 
An  instructive  comparison  is  made  of  mortality  statistics  with  the 
oompoaitiou  of  the  air  of  these  dwellings — ^the  death-rate  increasing 
in  proportion  to  the  rise  in  impurity  of  the  air,  there  being  a  ver^ 
rapid  increase  in  the  death-rate  among  young  children,  and  the  mean 
age  at  death  being  very  greatly  leasend.  The  death-rate  from  phthisLi 
is  lower  in  those  living  in  one  and  two-roomed  houses  than  in  those 
living  in  three  rooms,  but  this  anomaly  is  readily  explained  when  the 
early  mortality  of  the  former  from  other  diseases  is  considered,  Thua 
the  death-rate  per  10,000  from  (1)  diarrhoea,  acute  bronchitis,  broncho- 
pneumonia and  meningitis  is — for  dwellers  in  four  rooms  and  upwards- 
19.6,  for  those  in  three  roouH  27.6,  for  those  in  two  room^  39.7,  and 
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those  in  one  room  59.8 ;  from  (2)  phthisis  the  rates  are  respectively 
13.0,  27.6,  24.4  and  14.6.  The  inquiry  also  showed  the  eflTect  of 
impure  air  in  promoting  pulmonary  disease ;  and  as  regards  infectious 
disease  the  mortality  from  measles  and  whooping-cough  seemed 
distinctly  connected  with  the  class  of  house,  whilst,  contrary  to 
expectation,  no  such  relation  held  for  diphtheria.  The  memoir  also 
enters  fully  into  the  subject  of  the  composition  of  the  air  of  schools, 
of  mills  and  factories,  and  of  the  Royal  Infirmary,  Dundee,  and 
proves  that  the  determination  of  carbonic  acid  alone  is  not  a  sufficient 
indication  of  the  purity  of  a  sample  of  air.  We  can  only  mention  the 
very  exhaustive  study  of  the  conditions  which  influence  the  excess  of 
organic  matter  and  micro-organisms,  and  the  proofs  of  the  superiority 
of  mechanical  over  natural  ventilation,  but  may  state  that  the  authors 
give  as  'standards  of  purity'  the  occurrence  of  10  vols,  of  carbonic 
acid  per  10,000  in  the  air  of  dwelling-rooms,  and  of  13  vols,  per 
10,000  in  that  of  schools — or  an  excess  over  outside  air  of  6  vols,  in 
the  one  case,  and  9  vols,  in  the  other.  These  limits  should  not  be 
exceeded.  Nor  should  the  excess  of  organic  matter  within  the  house 
over  that  of  the  air  outside  be  equivalent  to  more  than  2.  vols, 
oxygen  per  1,000,000;  and  the  excess  of  micro-organisms  should  not 
be  more  than  20  per  litre.  Of  these  three  classes  of  impurities,  the 
carbonic  acid  (in  the  amounts  mostly  present)  is  the  least  deleterious 
to  health,  being  compensated  for  by  increased  frequency  of  respirations; 
but  the  'organic  matter'  probably  has  a  great  effect  in  lesgening  the 
health  and  predisposing  to  disease;  whilst  micr«)-organisms,  apart 
from  specific  infection,  may  be  responsible  for  broncho- pneumonia,  so 
frequent  and  fatal  a  complication  of  the  prevalent  bronchial  catarrh 
and  other  affections.  The  paper  concludes  with  suggestions  of 
remedies— especially  the  adoption  of  mechanical  ventilation  and 
improved  ventilation  by  means  of  open  grated  windows  in  landings  in 
block  tenements ;  other  recommendations,  such  as  the  avoidance  of 
keeping  lamps  burning  at  night,  the  adoption  of  cleanliness,  attention 
to  frequent  renewal  of  air  as  of  more  importance  than  the  size  of  the 
rooms,  and  the  construction  of  windows  so  that  they  can  be  freely 
opened  at  intervals  to  allow  a  good  current  of  air  to  be  Fcnt  through 
the  rooms,  are  such  as  will  commend  themselves  to  everyone." 

Besides,  we  are  coming  to  take  cognizance  of  various  admixtures  of 
the  gases  of  decomposition  as  well  as  the  presence  of  particles  from  the 
animal,  vegetable  and  mineral  world,  some  being  in  a  state  of  vitality 
and  other  parts  in  a  state  of  more  or  less  decomposition.  We  shall 
therefore  be  able  more  and  more  not  only  to  speak  of  impure  air  iu 
general,  but  to  characterize  the  impurities  and  prevent  or  neutralize 
them.  This  is  no  doubt  the  reason  why  some  air  not  more  excessive 
than  some  other,  in  carbonic  di-oxide,  is  found  more  injurious.     The 
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further  we  get  in  this  line  of  ioqairy  the  more  the  evidence  accuma- 
lates  that  our  schools,  our  factories,  our  assembly-rooms  and  oar 
homes  must  be  studied  in  relation  to  the  air  they  contain.  Nothing 
60  insidiously  and  so  surely  saps  vitality  as  the  constant  dependence 
upon  improper  air.  Enipecially  in  childhootl  does  it  lower  vitality 
and  diminish  the  formative  vigor  of  life,  while  in  adults  it  embarrassei 
vital  force  and  shortens  the  effective  work-life  of  artisans. 

Prof,  Leeds,  at  the  instance  of  the  Board  of  Education  of  Hoboken, 
bas  made  some  examinations  of  Bchool-room  air  which  have  shown 
such  results  as  have  led  to  a  bettering  of  conditions  as  shown  by 
suhspquent  tests.  More  reltauce  will  have  to  be  placed  on  mechanical 
methodg".  These  have  been  greatly  simplified  and  cheapened.  Some 
of  these  consist  of  fans  and  similar  appliances,  while  others  supply  air 
by  an  air  compressor  worked  by  a  gas  engine,  so  that  fresh  air  is 
tnrne*!  on  or  off  as  is  gas  or  water. 

It  is  a  great  satisfaction  that  we  are  not  only  having  dissertations 
on  the  evils  of  foul  air  but  are  getting  at  facts  and  at  practical  modes 
of  relief.  But  it  is  ever  to  be  remembered  that  nothing  can  compensate 
for  a  continuous  enforced  in-door  life  and  that  a  part  of  life  should  be 
spent  out-of-doors,  and  especially  that  children  must  have  the  benefit 
of  vigorous  exercise  in  the  open  air.  The  welfare  of  the  people  of  the 
State  so  much  depends  upon  s?oine  knowledge  as  to  the  air  conditions 
of  health,  that  under  the  heads  of  *'  Impure  Air  and  Death  Rates," 
"Carbon  Dioxide,  Organic  Matter  and  Micro-Organ  isms  in  Their 
Relations  to  Impure  Air/*  and  **  Schoul-Room  Ventilation/'  we  present 
the  following  notes  and  reflections : 
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IMPURE  AIR  AND  DEATH-RATES. 


It  has  long  been  accepted  as  settled  that  the  breathing  of  impure 
air  is  unfriendly  to  health  and  life.  Yet  no  question  is  more 
frequently  discussed  than  what  constitutes  unsafe  impurity  and  what 
are  the  most  serious  degradations  of  pure  air.  Until  recently  our 
chief  mode  of  comparison  was  to  obtain  a  knowledge  of  the  quantity 
of  carbonic  acid  (carbon  dioxide)  by  the  Pettenkofer  method,  and 
accept  this  as  the  statement  of  other  impurities.  Parkes,  and  after- 
ward Dr*  de  Chaumontj  had  made  this  a  standard.  Dr.  de  Chaumont, 
putting  the  quantity  in  ordinary  air  at  four  volumes  per  10,000,  gives 
six  (6)  volumes  in  10,000  as  the  maximum  amount  where  proper 
ventilation  is  secured.     When  it  reaches  eight  in  10,000  he  calls  it 
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no  longer  good,  and  decidedly  bad  when  it  reaches  ten  volames  in 
10,000. 

So  soon  as  biological  stadies  showed  the  relations  of  organic 
matter  and  of  different  varieties  of  it  in  different  degrees  of  unstable 
change,  and  so  soon  as  the  quantity  and  quality  of  microphytes  or 
micro-organisms  came  to  have  some  determinate  significance,  it  was 
evident  that  there  must  be  direct  study  of  these  factors  in  forming 
judgment  as  to  the  purity  and  impurity  of  air.  There  has  been 
<x>n8iderable  investigation  of  these  subjects,  but  we  know  of  none  so 
recent  and  valuable  as  the  conjoint  work  of  Messrs.  Camelly 
And  Haldane,  of  University  College,  Dundee,  and  that  of  Dr.  Ander- 
son, the  medical  officer  of  health  of  this  same  city  of  over  150,000 
inhabitants.  Their  article  and  the  details  of  their  experiments  were 
presented  by  Sir  Henry  Roscoe  to  the  Philosophical  Transactions  of 
the  Royal  Society  of  London,  in  the  summer  of  1886.  The  object 
was  to  examine  the  air  of  various  classes  of  houses  in  order  to  compare 
ihe  carbon  dioxide,  the  organic  matter  and  the  micro-organisms  with 
one  another  and  with  the  death-rates  in  these  houses.  This  led  to  a 
study  of  what  are  ranked  among  laborers'  houses  as  one-room,  two- 
room  and  three-room  houses ;  to  a  comparison  of  school-rooms  as  to 
cubic  space  and  the  effects  of  different  methods  of  ventilation,  as  also 
some  investigation  into  the  sources  of  the  organic  matter  and  the 
micro-organisms  found.  We  are  at  first  wisely  reminded  that  the 
tests  which  are  the  best  for  determining  organic  matter  do  not  decide 
its  varied  kinds,  although  some  of  it  is  far  more  harmful  than  other 
varieties.  The  number  of  micro-organisms,  also,  does  not  settle 
questions  of  quality.  For  these  the  Hesse  method  was  used.  With- 
out presenting  all  details,  we  wish  to  bring  to  notice  some  of  the  most 
painstaking  and  conclusive  results. 

Several  experiments  showed  that  the  average  of  carbonic  acid  and 
organic  matter  was  uniformly  higher  in  town  than  in  suburban  or 
country  air,  the  difference  being  relatively  much  greater  in  organic 
matter  than  in  carbonic  acid.  The  quantity  of  organic  matter,  at 
least  in  town  air,  varied  within  much  greater  limits  than  that  of  car- 
bonic acid. 

The  influence  of  day  and  night,  and  of  open  and  closed  spaces,  was 
also  tested.  In  open  places  the  carbonic  acid  during  the  night  was 
less  than  during  the  day,  as  also  the  organic  matter.  Of  both  of 
these  there  was  more  in  close  than  in  open  places.  Micro-organisms 
as  well  as  organic  matter  were  less  at  night  than  during  the  day.     So 
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far  aa  organic  raalter  is  concerDeJ  thi3  is  in  part  aocoaoted  for  by  the 
greater  stillness  of  night,  so  that  the  organic  particles  are  Dot  set 
afloat. 

In  examination  of  air  in  houses^  one  and  two  and  three-roomed 
houses  were  exaraioed|  and  also  four-roonied  and  larger  houses,  as 
standards  for  comparison.  Patting  these  last  at  one,  the  two-roomed 
houses  had  1  5  carbonic  acid,  1.0  organic  niatler,  and  5.1  micro-or- 
ganisms, while  the  one-rooraed  houses  had  2,0  carbonic  acid,  4,4  or- 
ganic matter  and  G.7  micro-organisms.  The  carbonic  aid,  organic 
matter  and  mtcro-organisms  diminished  in  quantity  as  the  cubic  space 
per  person  increased  from  100  to  1  »000  cubic  feet.  Beyond  1,000  cubie 
feet  the  micro-organisms  showed  a  slight  but  distinct  increase.  The 
authors  suggest  the  following  explanation  for  the  anomaly : 

A  large  bed-room  of  say  3,000  cubic  feet  has  usually  about  the 
aame  means  of  ventilation  as  one  of  only  1,000  cubic  teet.  So  the  air 
will  be  changed  less  frequently  in  the  larger  than  in  the  amaller 
room,  and,  in  the  former,  portions  of  the  air  at  least  may  l>e  more 
stagnant.  If  this  be  true  for  bed -room**  without  special  meaD8  of 
ventilation,  1,000  cubic  feet  of  sleeping-space  per  person  is  the  be^ 
Our  authors,  by  the  diligent  assistance  of  the  officer  of  health,  were 
able  to  study  closely  the  relation  of  impure  air  to  death-rates. 

The  extent  of  tho  examinations  and  comparisons  is  shown  by  the 
fact  that  it  embraced  a  sufficient  number  of  houses  to  include  3,119 
deaths.  The  conclusions  arrived  at  from  the  tables  have  been  already 
given. 

Some  similar  comjmrisoua  were  made  by  Kotosi  in  Buda-Pcsth. 
These  showed  that  of  all  that  diet!  above  five  years  of  age  the  mean  age 
in  the  best  class  of  houses  was  44/2  years,  in  the  middle  class  42.2 
and  in  the  worst  39.9.  The  mean  age  of  those  who  died  in  the  worst- 
claES!  houses  under  five  years  of  age  was  one  year  and  among  the  rich 
1.3  years. 

The  tables  of  our  authors  show  the  death-rate  by  phthisis  highesi 
in  three-roomed  ho^iMeSf  which  they  account  for  by  the  fact  that 
pulmoDary  consumption  is  seldom  in  the  form  of  tuberculur  disease  in 
young  life,  and  in  one  and  two-roomed  housts  much  fewer  live  to  the 
consumptive  age,  so  as  to  diminish  the  material  and  so  make  the  aotnal 
death-rate  lower* 

As  we  pass  from  four-roomed  to  one-room  houses  there  ia  much 
increase  in  acute  bronchitis  and  broncho-pneumonia,  as  also  in 
mortality  from  measles  and  whooping-cough,  both  of  which  depend  8o 
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much  for  their  mortality  upon  pulmouarj  iDflammatioDS.  This  cor- 
respouds  with  the  statistics  of  Koiosi.  (Annales  d'Hygiene  Publique, 
Vol.  XIV.,  1885,  p.  571.) 

There  seems  some  difficulty  in  accounting  for  the  fact  that  one- 
room  houses  do  not  show  any  marked  increase  of  cases  of  scarlet  fever 
and  diphtheria. 

Our  authors  suggest  the  hypothesis  that  scarlet  fever  has  no 
secondary  broncho-pneumonia,  and  so  the  tissue  is  not  attacked  by 
micro-organisms,  as  where  mucus  favors  it.  It  is  also  claimed  that 
the  same  is  true  as  to  diphtlieria  except  where  the  specific  poison 
excites  the  inflammation.  We  think  this  apparent  anomaly  must  still 
be  sub  judice.  It  does  not  seem  to  be  peculiar  to  Dundee,  as  Kotdsi 
notes  the  same  as  to  his  statistics  of  Buda-Pestt).  It  does,  however, 
appear  that  Dundee  had  an  epidemic  of  scarlet  fever  the  previous 
year,  and  the  death-rate  was  then  at  least  a  third  greater  in  one  and 
two-roomed  houses. 

Another  fact  that  appears  is  one  as  to  longevity,  viz.,  that  there  is  a 
much  larger  proportion  of  old  people  living  in  the  better  than  in  the 
Worst  class  of  houses.  The  paper  is  a  most  valuable  addition  to  our 
experimental  knowledge  of  the  eflfect  of  foul  air  on  health  and  life. 


CARBON    DI-OXIDE,    ORGANIC    MATTER    AND    MICRO-ORGANISMS    IN 
THEIR   RELATIONS    TO   IMPURE   AIR. 

Absolutely  pure  air,  like  absolutely  pure  water,  is  very  scarce.  But 
not  less  valuable  is  a  knowledge  of  what  it  is,  if  only  we  determine 
what  and  how  much  are  those  impurities  which  render  it  undesirable 
for  breathing  purposes.  As  to  some  of  these  we  are  able  to  determine 
very  readily.  Thus,  sulphurous  acid  and  many  other  gases  soon 
advertise  its  unfitness  for  respiratory  purposes.  So,  certain  stenches 
are  so  noxious  as  soon  to  declare  themselves  as  foreign  to  the  con- 
stituency of  good  air.  Dust  and  perceptible  organic  or  mineral 
particles  of  various  kinds  do  not  need  much  consideration  to  show 
that  they  were  not  meant  for  the  lungs. 

So  far  as  close  and  practical  inquiry  is  concerned  we  have  chiefly 
to  do  with  three  classes  of  admixtures.  These  are  carbonic  acid, 
organic  matter  and  micro-organisms.  Of  these  the  first  is  most 
easily  considered,  because  it  is  a  simple  and  definite  chemical  gas, 
whose  properties  can.  be  accurately  defined.  We  know  it  to  be 
unfavorable  to  sustained  life.     But  we  also  know  that  in  the  usual 
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amount  of  four  volumes  io  10,000,  as  it  oociird  in  the  atmospheric 
ocean,  it  does  no  possible  harm.  Indeed,  we  know  that  if  we  could 
have  only  the  pure  nitrogen  and  oxygen  in  their  air  proportions  and 
increase  the  amount  of  carbon  dioxide  up  to  fifteen  volumes  per 
10,000  we  would,  in  the  great  open,  have  no  appreciable  result. 
Therefore  the  determination  of  the  absolute  quantity  of  it  in  air  is  not 
alone  the  criterion  of  purity.  As,  however,  found  in  ordinary 
dwelling-houses  and  rooms  in  the  summer,  io  the  absence  of  fires  and 
lights,  it  is  an  important  study,  since  in  these  cases  it  presents  the 
results  of  human  respiration,  in  which  the  amount  of  it  is  found  ta 
bear  relation  to  a  process  in  which  oxygen  is  also  being  removed  and 
this  non*vitaliziug  gas  substituted  in  its  place,  together  with  organic 
matter.  It  is  found  to  bear  a  pretty  definite  proportion  to  the 
quantity  of  organic  matters  in  an  unstable  and  decomposable  state 
which  are  given  off  by  the  lungs.  When  it  is  kept  in  mind  that 
expired  air  contains  nearly  440  volumes  of  carbonic  acid  per  10,000,. 
and  that  it  is  rare  to  find  in  close,  populated  houses  more  than  forty 
volumes  of  eaibonic  acid  per  10,000,  we  see  how  full  of  adjustment 
are  the  resources  of  nature*  So  uniform  are  the  relations  and  the 
processes  of  life  and  of  the  diff'usion  of  the  respiratory  produeU?,  that 
its  determination  is  of  great  general  value  as  a  guide.  Those  who 
a<x'ept  it  as  such  also  know  how  to  make  allowance  for  disturbing 
incidents, 

"  Organic  matter  *'  is  a  far  more  general  term  as  applied  to  certain 
contents  of  air,  and  its  presence  is  oftener  fraught  with  seriou:^ 
consequences.  But  so  much  depends  upon  the  kind  or  quality  of 
organic  matter  and  upon  its  state  of  stability  or  change  that  these,  too, 
must  be  fully  known.  Even  our  testa  mislead  us  somewhat,  for  ■ 
sulphurous  acid,  if  present,  and  some  other  compounds,  respond  to  the 
test  and  cannot  always  be  recognized  as  disturbing  the  result  of  the 
test  in  its  specific  meaning.  So  its  determination  as  to  rooms  and  to 
the  usual  conditions  of  what  may  be  called  '* nostalgia"  or  home- 
sickness, in  a  special  sense,  is  valuable  bec^ause  if  produced  by  humau 
beings  we  know  its  deleterious  and  unstable  character  and  can 
generally  take  into  consideration  dust,  mineral  matters,  combustion,  M 
&c,,  as  that  may  add  thereto.  No  doubt  the  oxidjzable,  organic  matter 
expelled,  varies  in  different  persons  according  to  health,  activity, 
cleanliness,  &c.,  but  here  again  the  average  of  quantity  and  quality  is 
quite  uniform  for  classes  of  dwellers  taken  together. 

Where  the  organic  matter  is   largely  dust,  or  where   the   air   m 
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stagnant,  there  will  be  settling  and  perhaps  continuous  oxidation,  so 
that  the  carbon  dioxide  will  be  increased  and  the  organic  matter 
diminished.  Where  there  is  active  exercise  there  is  increase  both  of 
organic  matter  and  of  carbon  dioxide.  Although  differences  in 
cleanliness  do  not  seem  to  affect  the  amount  of  organic  matter,  this  is 
probably  because  the  results  of  uncleanliness  only  become  apparent  by 
exercise  and  finds  its  record  during  or  after  it. 

Next  is  our  study  of  micro-organisme.  While  the  number  has 
probably  some  relation  to  the  purity  of  air,  so  long  as  we  have  not 
settled  the  lines  between  harmless  and  pathogenic  varieties  we  can 
only  speak  of  them  tentatively  and  without  full  knowledge  of  their 
significance.  Our  authors  go  so  far  as  to  say  that  as  r^ards  the 
influence  of  the  micro-organisms  of  air,  it  seems  probable  that  for 
persons  in  perfect  health  the  great  majority  of  them  are  harmless* 
This  opinion  is  not  based  on  the  idea  that  they  have  no  significance 
as  indicating  the  purity  of  air,  but  on  the  idea  that  unless  there  i» 
much  bronchial  mucus,  the  epithelium  or  cilia  of  the  respiratory 
passages  entangles  them  and  sweeps  them  out  so  that  they  do  not 
reach  the  air  cells. 

One  of  the  most  interesting  points  elicited  is,  that  micro-organisms 
are  not  given  off  in  the  ordinary  respiration  of  healthy  persons,  or  at 
least  not  to  any  appreciable  extent.  On  the  contrary,  those  present  in 
the  air  appear  to  stick  to  the  mucous  membrane  of  the  nose  and 
larynx  and  trachea,  &c.,  so  that  the  air  passages  practically  act  as 
filters.  Thus,  if  all  are  fairly  well,  the  microphytes  are  those  in  the 
room  or  those  from  the  skin  and  garments  of  the  persons. 

The  accompanying  record  in  one-room  and  two-roomed  houses 
shows  at  a  glance  how  these  micro-organisms  are  symptomatic, 
although  we  cannot  fully  ascertain  as  yet  all  that  they  signify.  The 
only  comparison  made  as  to  different  forms  of  micro-organisms  was 
between  bacteria  and  moulds.  Moulds  come  mostly  from  the  outside 
air.  When  the  air  in  a  room  becomes  vitiated  the  bacteria  increase 
largely,  while  the  number  of  moulds  is  affected  to  a  relatively  much 
less  extent,  if  at  all.  The  observations  and  experiments  were  in  all 
one  hundred  and  seventy-nine. 

In  summing  up  the  evidence  thus  obtained  as  to  the  vitiation  of  air 
from  carbon  dioxide,  organic  matter  and  microphytes,  the  authors 
propose  the  following  standards:  The  upper  limit  for  dwelling- 
houses  (especially  in  sleeping-rooms)  of  carbon  dioxide  is  ten  volumes 
per  10,000.     Yet  when  we  read  that  in  Portsmouth  convict  prison 
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Wilson  found  all  the  prisoners  in  the  larger  cells  healthy  when 
constantly  in  them  with  7,2  volumes  of  carbon  di-oxide^  but  those  out 
all  day  and  in  all  night  pale  and  anaemic  at  10.4  volumes  of  carbon 
di-oxide,  ten  seems  too  near  the  margin  for  safety. 

The  amount  of  organic  matter  should  not  be  la  excess  over  outside 
air  more  than  would  require  2.0  volumes  of  oxygen  per  1,000,000, 
and  the  micro-organisms  should  not  exceed  twenty  per  litre. 
Although  odor  is  in  general  some  indication  as  to  the  organic  matter 
and  its  character,  yet  as  smell  is  much  influenced  by  temperature  and 
humidity  there  may  be  foul  air  without  oilor.  As  applied  to  rooms, 
however,  under  usual  circumstancres  it  docs  indicate  much.  How 
familiar  to  most  physicians  is  the  odor  of  badly-kept,  stuffy  houses? 

Experiments  seemed  to  show  that  the  accumulations  of  organic 
matter  which  quite  uniformly  take  place  in  stagnant  air,  prove  far 
more  serious  than  a  pretty  higli  amount  of  carbonic  acid,  for  which  a 
little  more  rapid  respiration  will,  for  a  time,  compensate. 

The  authors  believe  that  frequently  in  children  the  stagnant  and 
rapidly-changing  organic  matters  cause  convulsions^  sudden  prostration 
and  collapse^  As  we  are  just  uow  having  great  expectations  from  the 
enumeration  or  census  of  microphytes  it  will  surprise  some  to  hear 
the  opinion  expressed  "that  for  persons  in  perfect  health  the  great 
majority  of  them  are  harmless." 

Among  the  valuable  points  suggested  as  to  the  purification  of  air 
indet^endent  of  mechanical  methods  are  the  following  : 

Cleanliness  of  person  and  dwelling  and  open  air  spaces. 

Where  the  rooms  are  not  so  proportioned  to  occupants  as  to  giW" 
full  air  space,  frequent  change  of  the  air  of  the  room. 

Ventilation  by  diffusion  diminishes  carbonic  dioxide  far  more  than 
it  does  organic  matter  or  micro-organisms. 

Windows  should  be  made  to  open  above  and  below,  and  both  sashes 
should  be  used  as  much  as  possible. 

The  practice  of  having  a  lamp  burning  all  night  in  bed-rooms  in 
«mall  houses  is  greatly  to  be  deprecated,  as  die  heat,  the  organic 
matter  and  the  carbonic  acid  aid  in  the  reduction  and  deterioration  of 
ibe  air. 


9CHO0L*-ROf)M     VENTILATION, 


Much  that  relates  to  the  ventilation  of  sehoDl-rooms  is  embraoed  in 
what  has  been  said  of  ventilation  in  general,  as  it  is  found  respect- 
ively in  liousea  of  various  sizes.     We  here  only  desire  to  add  a  few 
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more  points  that  are  more  special  as  to  those  assembled  in  close  occu- 
pancy for  shorter  periods. 

The  number  of  schools  examined  was  68  different  schools  and 
class-rooms,  and  many  of  them  at  different  times  and  under  various 
conditions  of  ventilation.  Of  these,  42  were  ventilated  in  the  ordinary 
way'by  fire-places,  windows,  &c.  (natural  ventilation),  and  26  were 
ventilated  by  fans,  which  blew  air  (plenum,  mechanical  ventilation) 
into  the  rooms.  The  examinations  began  December  16th,  1885,  and 
closed  April  28th,  1886. 

In  the  rooms  mechanically  ventilated,  air  was  blown  by  fans  over 
hot  pipes  and  thence  into  the  several  rooms  by  broad,  shallow,  upright 
shafts,  opening  at  a  height  of  five  feet  from  the  floor.  The  vitiated  air 
is  taken  off  by  shafts,  which  open  two  feet  from  the  floor  and  carry  the 
air  up  into  a  chamber  in  the  roof.  Thence  it  is  discharged  through 
louvre-boarded  ventilators,  fitted  inside  with  valves,  which  prevent 
any  possibility  of  back-draughts. 

As  a  rule,  there  is  an  outlet  shaft  at  each  end  of  the  room,  and  one 
or  more  inlet  shafts  on  each  side.  The  air  on  entering  the  room  thus 
passes  wholly  or  partially  toward  the  ceiling,  and  must  thence  pass 
downwards  to  find  an  exit  by  the  outlet  shafts,  which  open  two  feet 
from  the  floor.  The  current  is  intended  to  sweep  the  whole  room,  in 
this  way,  while  the  broad  and  shallow  inlet  shafts,  through  which  a 
large  volume  of  air  enters  at  a  low  velocity,  insure  a  good  distribution 
of  air  with  as  little  draught  as  possible.  While  by  this  arrangement 
there  is  slight  opportunity  for  organic  matters  to  settle  on  the  floor, 
yet  this  is  no  evil  if  the  rooms  are  properly  swept  and  cleansed  every 
day.  The  temperature  of  the  rooms  was  never  over  65°,  and  the 
average  55.6°. 

The  experiments  showed  that  the  carbonic  acid  was  three-fiflhs,  the 
organic  matter  one-seventh,  and  the  micro-organisms  less  than  one- 
ninth  of  what  they  were  in  schools  ventilated  by  ordinary  methods, 
while  a  higher  temperature  was  also  maintained  where  the  mechanical 
ventilation  was  used.  Professors  Brazier  and  Niver,  who  made 
determinations  of  carbonic  acid  only  for  four  schools  in  Aberdeen,  two 
being  ventilated  mechanically,  found  similar  results. 

It  was  found  that  those  attending  the  average  board  or  public 
schools  for  six  hours  a  day  had  often,  before  improvements,  been  sub- 
jected to  a  school-room  atmosphere  containing,  on  an  average,  nearly 
19  volumes  of  carbonic  acid  per  10,000,  and  a  very  large  proportion 
of  organic  matter,  and  no  less  than  155  micro-organisms  per  litre. 
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The  cubic  space  per  person  in  schoold^  unlike  that  in  houseB,  showed 
no  definite  connection  with  the  purity  of  the  air,  except  bb  regards  the 
number  of  micro-orgauisms.  In  mechanically- ventilated  schools 
tliese  diminished  with  an  increase  of  cubic  space.  Other  facts  ae^n 
to  show  that  cubic  apace  beyond  narrow  limits  is  of  little  account^ 
if  there  w  not  proper  adjtistmeni  of  ventilation  so  as  to  promote 'con- 
stant currents  of  air. 

No  comparisons  were  made  between  different  systems  of  mechaDical 
ventilation  representing  both  the  plenum  and  exhaust  methods.  But 
these  carefully-made  experiments  led  our  authors  to  express  the  view : 

1.  That  most  common  schools  are  badly  ventilated  and  that  the 
symptoms  ascribed  to  overpressure  are  prolmbly  largely  due  to  the 
defective  ventilation  of  schools,  and  that  a  sufficiently  pure  air  in  schools 
(without  draught)  appears  to  be  attainable  only  by  mechaoical 
ventilation.  They  give  as  reasons  why  they  believe  the  plenum 
method  to  be  better  than  the  exhaust  raetliod  that  (a)  draughts  are 
more  easily  avoided,  and  (6)  that  the  great  objection  to  the  suction 
method  is  that  a  partial  vacuum  tends  to  be  produced,  which  would 
greatly  accelerate  the  entry  of  sewer-gas  into  the  room  from  any 
defective  drains  (or  other  sources  of  foul  air),  whereas  the  **  blow-in  *^ 
method  has  the  positive  advafitage  of  produt!ing  the  opposite  effect, 
(c)  A  more  uniform  and  higher  temperature  may  be  attained  in 
winter,  and  the  metliod  is  independent  of  the  state  of  the  weather. 

A  mode  of  finding  carbon  dioxide  and  "  A  New  Method  of  Esti- 
mating  the  Proportion  of  Carlmn  Dioxide  in  Air/*  are  given  asfoUow$» 
by  Dr.  Cassidy  in  the  Ontario  Report  of  the  Woodstock  Convention, 
1887: 

"The  estiiuation  of  the  volume  of  carbon  dioxide  gas  it  contains  is 
at  present  the  only  ex  jieri  mental  method  of  judging  of  the  condition  of 
the  air  in  inclosed  areas,  and  therefore  it  is  impt>rtant,  from  a  sanitary 
point  of  view  J  to  possess  an  easy  and  rapid  means  of  ascertaining  the 
amount  of  this  gas  present  in  the  atmosphere*  Several  plans  have  been 
proposed  for  this  purpose,  all  of  which  are  l)a.sed  on  the  milkiness 
produced  by  carbon  dioxide  in  a  colorless  solution  of  lime  or  baryta, 
and  thei'efore  on  a  qualitative  appearance^  which  is  not  directly  tx)n- 
nrcted  with  the  amount  of  gas  actually  present.  The  new  apparatus 
devised  by  Dn  R.  Blockmann  j>ossesfies  the  merit  of  giving  quantita- 
tive results,  and  of  being  so  simple  in  its  action  that  no  chemical 
knowledge  is  required  in  order  to  use  it.  It  is  also  very  cheap. 
The  pri>cess  is  based  on  the  employment  of  a  sufficient  volume  of  the 
air  under  trial  to  saturate  by  means  of  the  carbon  dioxide  gas  present 
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in  it,  a  given  amount  of  lime-water  of  a  certain  strength.  In  order  to 
recognize  the  fact  of  this  saturation  a  few  drops  of  a  solution  of 
phenol-phthalein  are  added  to  the  lime-water  until  it  assumes  a  visibly 
red  tint.  The  color  remains  as  long  as  the  liquid  continues 
alkaline,  but  directly  the  caustic  lime  is  all  converted  into  the  carbonate 
a  very  small  excess  of  carbon  dioxide  is  sufficient  entirely  to  destroy 
all  trace  of  the  red  tint. 

''  The  apparatus  consists  of  a  glass  bottle  capable  of  holding  500 
c.  c.  or  half  a  litre,  a  hollow  bent  glass  tube  used  in  sucking  the  air 
out  of  the  bottle,  a  solution  of  phenol-phthalein,  and  a  solution  of 
lime-water  1-10  the  strength  of  the.  volumetric  solution,  or  one  in 
which  1  c.  c.  of  lime-water  is  equal  to  one-tenth  of  a  milligram  of 
carbon  dioxide. 

*'  The  mode  of  using  it  is  as  follows :  The  bottle  is  filled  with  the 
air  to  be  tested  by  sucking  out  the  air  contained  in  it  through  the 
bent  glass  tube ;  ^  oz.  of  lime-water  is  poured  into  the  bottle,  together 
with  three  drops  of  the  solution  of  phenol-phthalein,  and  the  bottle  ia 
then  corked  and  shaken  for  three  or  four  minutes;  if  the  liquid  is 
still  red  the  bottle  is  filled  a  second  time  with  air,  corked  and  shaken 
as  before,  and  the  process  is  repeated  until  the  color  in  the  liquid 
vanishes.  If  the  color  does  not  completely  fade  after  any  particular 
filling,  but  fades  immediately  on  making  another  filling,  we  may  take 
the  one  before  the  last  as  the  correct  reading.  Thus,  in  testing  the  air  at 
the  Brock  avenue  school,  I  found  that  the  red  tint  had  nearly  vanished 
at  the  second  filling,  and  that  it  disappeared  completely  on  filling  the 
bottle  tlie  third  time.  The  amount  of  carbon  dioxide  was  therefore 
not  more  than  for  two  fillings,  and  but  little  less,  or  in  round  numbers 
.806.  If  the  color  remains  for  four  fillings  the  air  is  very  good,  if  it 
remains  for  three  it  is  good,  if  it  disappears  on  the  second  filling  it  is 
on  the  borders  of  what  sanitarians  call  bad  air,  if  the  color  goes  on 
the  first  filling  the  air  is  so  impure  as  to  render  it  wholly  unfit  to  be 
breathed. 

"  A  table  has  been  prepared,  showing  the  exact  quantities  of  carbon 
dioxide  gas  present,  in  1,000  volumes  of  air,  as  indicated  by  the 
results  of  each  filling — from  the  first  to  the  fourth.  Thus — 1  filling, 
1.61  carbon  dioxide  per  raille ;  2  fillings,  .806  carbon  dioxide  per  raille  ; 
3  fillings,  .537  carbon  dioxide  permille;  4  fillings,  .400  at  60^ 
Fahrenheit.  A  correction  is  not  necessary  for  a  temperature  over  or 
under  60°,  as  it  would  involve  no  greater  difference  than  a  factor  in 
the  third  decimal  place.  By  increasing  the  quantity  of  lime-water 
the  presence  of  much  larger  volumes  of  the  gas  can  be  ascertained  ; 
thus,  with  1  oz.  of  lime-water  a  discoloration  at  the  fiwt  filling  would 
imply  the  existence  of  3.22  volumes  per  mille." 

The  report  of  Thomas  H.  McCann,  as  President  of  the  Board  of 
Education  of  Hoboken,  gives  the  following  tabulated  results  of  exam- 
inations made  of  the  schools  of  that  city  by  Professor  A.  R.  Leeds: 
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Means  of  Ventila- 
tion. 


Ventilation  at  Time  Sample 
Taken. 


s 

M 

g 

a 

i 

s 

o 

CO 

u 

o 

^ 

ll 

-•« 

3 

^31 

> 

;^ 

2I.fiO 

106 

18.60 

161 

14..  0 

164 

16.40 

138 

18M) 

158 

4.18 

VM 

09 

19.18 

170 

18.44 

164 

28.20 

184 

14.67 

185 

4.20 



11.68 

128 

12.70 

166 

21.11 

115 

15.20 

72 

17.05 

158 

4.10 



Remarks. 


t  windows 

•      ••        

t      ••        

4       " 

t      "        


1  open  6  inches  at  top .. 

1  "    2     •• 

2  "     4     "         "      .. 

Partly  open.. 

I  open  6  inches  at  top .. 


S  windows ., 

4 

4       •• 

9 


1  open  6  inches  at  top  „ 

All  closed... 

All  open  6  inches  at  top.. 

1  open  6  inches  at  top 

1  open  6  in.  and  1 12  in.  at  top. 


4  windows... 

/S  windows 

1  Vent,  over  door...... 


2  open  12  inches  at  top . 

I  open  18  in.,  top  and  bottom ' 
Open 


1 6  windows 2  open  12  inches  at  top . 

< « .-         i^pj  jjj^ly 


1 2  ceiling  yents., 

4  windows ......... 

f  7  windows 

1 2  ceiling  yents...t.... 


8  open  8  feet  at  top .. 

8  open  8  feet  at  top .. 
Act  badly 


8  windows «M.j2  open  18  inches  at  top  . 

4  m^l  windows. 2    "       6       "         «•      . 


f  8  wlndowA  ...... ^.. J S  open  12  inches  at  top . 
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1 4  windows .....  Ja  op«n  0  Inchei  at  top 

1 8  venu.  nr.  eel  ling.  Open 

4  windows ilopen  6  inches  at  top ... 
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The  same  report  details  what  is  known  as  the  Smead-Dowd  sys^iem 
of  ventilation.  The  ventilation  methods  applied  in  some  of  the 
43chools  of  Hoboken,  and  especially  in  the  new  school  building,  are 
well  worthy  of  examination  by  all  cities  contemplating  changes  of 
former  structures,  or  the  erection  of  new  buildings. 

These  and  other  facts  point  to  the  increased  interest  being  taken  in 
the  sanitary  condition  of  school-houses.  There  is  no  subject  that 
more  involves  the  health  of  the  people  and  the  welfare  of  the  State. 
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WATEB   POn   DBXNKrUO   PURPOSES. 

The  question  of  the  purity  of  our  water-supplies  must  ever  eon* 
tinue  to  be  one  of  the  firat  importance  for  the  consideration  of  Health 
Boarils,  in  their  care  of  tlie  public  health.     Water  ia  the  great  pur- 
veyor  or  distributor  of  the  nutrients  of  the  system,  as  well  as  the 
conveyancer  of  much  of  the  effete  material  which  needs  to  be  removed 
from  the  system.     Water  may  contain  a  great  deal  of  animal,  vege- 
table or  mineral  matter  foreiga  to  its  chemical  composition,  and*  yet 
make  no  appreciable  evil  impression  upon  the  system.      So  much 
depends  upon  the  state  which  this  matter  is  in;    upon  the  state  of  the 
health  of  the  person  dnnkiog  it  aud  upon  what,  for  the  absence  of 
any  better  term,  we  must  call  the  resistance  or  unausceptibility  of 
some  persons,  either  naturally  or  by  acquirement  and  toleration,  lo^ 
the  predisposing  or  exciting  causes  of  disease.     Because  these  varying  * 
conditions  are  difficult  to  define,  and  often  difficult  to  recognize,  we     i 
are  forced,  first  of  all,  to  try  and  place  ourselves  in  a  position  of  safety*.  ■ 

In  doing  this  we  ap(>eal  to  certain  axioms.  The  first  of  these  is 
that  the  human  system  was  never  meant  to  receive  into  it  materials 
in  a  decayable  or  putrescent  state^  While  it  is  happily  true  that  thel 
juices  of  the  fitomaeh  have  some  power  to  arrest  decomposition,  and 
that  the  system  in  general  has  power  to  overlook  many  deleterious 
influences,  no  one  has  yet  been  found  to  assert  that  we  may  go  on 
indefinitely  contaminating  a  water-supply  in  the  confidence  that  the 
powers  of  the  system,  or  the  tendency  to  adjustment  and  toleration 
will  so  far  prevail  as  to  make  the  use  of  such  water  of  no  consequence. 
If  we  could  not  fall  back  on  general  principles  or  the  reliability  of 
primary  or  axiomatic  beliefs,  cases  of  specific  disease,  disturbances  of 
the  digestive  apparatus  and  a  general  lowering  of  vigor  or  shortening 
of  life,  have  given  well-grounded  evidence  of  serious  results.  Evi- 
dences have  no  need  to  be  more  complete  than  those  adduced  by  Dr. 
Snow,  as  to  the  relation  of  the  cholera  districts  of  London  in  1849  to 
water-supply;  the  numberless  established  relations  of  typhoid  fever 
to  water- pollution  ;  the  dependence  of  dysenteries,  diarrhceas,  &c.,  on 
impure  water  and  the  persuasion  of  close  observers  as  to  the  effect  of 
impure  water  upon  general  vigor  and  good  health.  A  specimen  of 
this  kind  of  evidence  may  be  found  in  Wilson^s  Hand-book  of  Hygi- 
ene, pp.  169-185. 

There  are  two  or  three  natural  ways  at  which  we  arrive  at  the 
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evidence  of  an  impure  water-supply.  One  ia,  by  knowing  what  is 
put  into  the  ¥rater.  As  to  this,  the  casual  observer  may  jump  too 
readily  at  conclusions.  It  is  wonderful  what  amounts  of  decayable 
and  putrescible  matter  may  go  into  a  stream,  and  yet,  by  solution,  by 
dilution,  by  aeration  and  by  lower  animal  and  plant  life,  be  so 
disposed  of  as  to  disappear.  Yet,  as  the  infusion  of  any  great  amount 
of  such  matter  into  potable  water-supplies  is  in  the  direction  of  dan- 
ger, we  must  be  assured  by  some  proper  tests  that  such  rectification 
has  taken  place.  The  test  of  this  is  now  offered  to  us  in  three  forms. 
We  shall  call  them  the  ohemioai  tests,  the  biologiccU  teats  and  the 
experience  tests. 

First  of  all,  it  is  certain  that  the  chemists  give  us  some  very  import- 
ant evidences  as  to  the  purity  or  impurities  of  water-supplies.  In  no 
direction  have  they  been  more  studious.  Such  tests  as  the  Perman- 
ganate test,  the  chlorine  test,  the  ammonia  or  Wanklyn  test,  the 
Frankland  or  combustion  test,  and  the  Grandval  &  Lajoux,  Nitrate's 
test,  and  scores  of  modifications  or  collateral  aids,  assure  us  that  in 
this  way  we  get  indications  as  to  the  character  of  water-supplies.  It 
is  the  weakness,  still,  of  the  chemical  method  that  it  does  not  inform 
us  much  as  to  the  chemical  relations  of  microphytes  or  minute  forms 
of  v^tative  life  which  have  so  much  to  do  with  disease,  and 
especially  specific  diseases,  and  that  it  is  not  able,  accurately,  to  define 
differences  that  may  yet  exist  in  waters  that  have  apparently  the  same 
chemical  composition.  There  are  cases  in  which,  by  a  chemical 
standard,  a  water  might  be  pronounced  impure  in  which,  in  the 
absence  of  knowledge  of  possible  modifying  factors,  we  could  not  rely 
on  the  analysis  alone.  Yet,  there  are  excesses  of  evil  conditions  that 
in  themselves  show  a  water  so  full  of  hazard  to  the  population  at 
large  as  to  make  the  risk  too  great  for  general  use. 

More  recently  there  has  come  to  our  aid  what  is  known  as  the 
biological  determination  of  water  conditions.  This  is  intended  to 
reach  such  characteristics  of  water  as  relate  to  microphytes  or  micro- 
organisms, as  these  are  found  to  have  not  only  great  relation  to  some 
diseases,  but  to  the  disposal  made  of  organic  matter  in  a  mobile  state 
or  process  of  decay.  Dr.  R.  Koch  early  applied  his  methods  of  bac- 
terial test  in  this  direction,  and  has  been  followed  by  a  host  of  capable 
observers.  It  seeks  to  determine  the  nature  and  the  relative  abun- 
dance of  micro-organisms  in  different  samples  of  water,  as  also  the 
oonditions  under  which  th^  colonies  multiply  or  decrease.    The  papers 
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take  all  precaution.     In  any  doubtful  case  it  is  better  to  have  the 
water  boiled  and  then  cooled  for  drinking. 

The  next  test  to  be  noted  is  that  from  experience.  It  is  one  of  the 
moet  important  in  making  up  the  evidence  in  the  case^  and  yet,  as 
usnaily  named  or  conducted,  the  most  vagrant  and  unreliable  of  alL 
It  too  often  has  no  visible  means  of  support.  We  can  perhaps 
illustrate  it  no  better  than  by  stating  what  a  physician  or  other 
practical  man  would  wish  to  do  if  he  had  all  the  time  and  facilities 
for  such  an  investigation.  He  would  first  call  to  his  aid  all  tlie 
preliminary  aid  that  experiment  or  the  experience  of  the  laboratory 
oould  give,  and  know  the  actual  condition  of  the  water  used  each  day. 
He  would  perhaps  at  first  select  100  children  and  give  them  no  other 
drink  for  several  days,  and  give  it  when  the  stomach  was  empty,  so 
that  it  would  be  more  rapidly  absorbed*  He  would  choose  those  who 
had  not  become  innured  to  this  particular  water,  and  would  record  the 
amount  taken  and  what  seemed  to  him  to  be  the  results.  In  the 
absence  of  ability  to  be  thus  accurate,  he  would,  at  least  as  to  a  certain 
number,  keep  a  record  each  day  of  the  amount  of  water  drank,  and 
would  have  any  apparent  effect  noted.  He  would  divide  them  into 
classes,  as  to  age  or  health  or  locality,  so  that  he  might  be  aided  by 
comparisons,  and  would  also  for  a  time  have  similar  classes  on  water 
known  to  be  very  pure.  He  would  thus  note  effects  at  different 
i  seasons  and  different  times  of  the  year,  and  would  continue  his 
obdervations  for  long  periods.  He  would  be  on  the  l©ok-out  for 
ipeoific  diseases,  such  as  are  believed  to  result  from  special  micro- 
-organisms in  water,  and  trace  any  possible  connections.  Thus  he 
would  be  gathering  classified  experience,  the  only  kind  that  is  coming 
ito  be  considered  of  very  much  value  as  amounting  to  evidence,  Even 
r medicine  meant  originally  knowledge  by  measurement,  and  that  is 
wiiat  the  best  knowledge  of  the  physician  means. 

We  do  not  desire  to  %ThoIly  ignore  the  more  general  observation  of 
the  physician.  There  is  some  general  and  acquired  experience  such  as 
the  local  weather  prophet  has  as  to  the  coming  day  or  night,  or  such 
aa  the  physicians  gather  as  to  the  signs  and  symptoms  of  certain 
diseases.  But  physicians  need  thermtelves  to  know  that  such  knowl- 
edge has  a  more  suhstantial  basis  than  opinioiiB  as  to  the  causes  of  ill- 
health  in  cases  in  which  many  factors  may  be  operative.  It  is  easier 
to  get  some  useful  experience  out  of  the  symptoms  of  disease  so  as  to 
aid  in  treatment  than  it  is  to  select  and  define  causea.     One  has 
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expressed  it  thus :     '^  The  aDalysis  of  waters  which  have  proved  to  be 
decidely  injuriotia  shows  that  in  general  the  impurities  are  numerous^ 
and,  on  the  other  hand^  not  one  but  several  diseases  may  be  either 
directly  produced  or  indirectly  influenced  by  them.     And  this  diffi- 
culty of  apportioning  to  special  impurities   their  special   effects   is 
frequently  increased  by  the  presence  of  other  causes  of  disease." 
Where  the  death-rate,  instead  of  being  but  fifteen  in  1 ,000,  or,  as  Chad- 
wick  contends,  it  should  not  be  over  ten  in  1,000,  is  between  twenty 
and  thirty  in  1 ,000,  it  is  always  in  order  to  estimate  the  facts  as  to 
drinking-water.     But  physicians,  like  others,  unless  they  have  col- 
kded  the  facts  which  make  up  a  real  experience  as  to  the  part  had  in 
causation  by  various  operating  influences,  had  better  at  once  say  to 
the  public  that  they  are  not  expert  witnesses  here  to  the  same  degree 
as  they  are  in  the  diagnosis  and  treatment  of  disease.     In  some  special 
outbr^k  they  may  be  able  to  separate  and  identify  causes,  but  cannot 
lie  expected  in  every  case  of  diarrhcea  or  malaise  to  estimate  the 
inflnenoe  of  every  co-operating  cause.     It  is  for  this  reason    and 
because  they  are  expected  to  do  this,  and  do  not  always  decline  when 
they  are  interviewed  for  opinions,  that  there  is  so  little  of  definite 
agreement  of  views.     Yet  no  class  of  men  are  better  satisfied  that  it 
is  not  healthy  to  drink  water  shown  to  be  laden  with  organic  matter 
in  a  putrescible  condition.     This  is  so  proven  by  the  principle  and 
law  of  life  and  so  confirmed  by  cases  of  classified  experience  that 
illustrate  it,  that  it  is  not  essential  to  identify  the  relative  effect  of  _ 
the  portion  being  conveyed  by  any  one  vehicle.     If  present,  it  ia  f 
its  law  to  produce  its  effects.      By  reason  of  modifying  influences 
there  will  be  in  individual  exceptions  and  in  varied  seasons  great 
variation  in  results,  such  as  will  puzzle  those  who  are  impressed  by 
exceptions  more  than  by  a  prevalent  law.     But  the  fact  will  remain 
and  make  its  record  sometimes  in  much  sickness,  sometimes  in  a 
sudden  outbreak,  sometimes  and  mostly  in  a  general  abridgment  of 
vitality  or  of  the  length  of  years.     Such  is  the  uniform  record  of 
crowded  cities  as  compared  with  the  country.     As  to  water-supply, 
London   is  not  the  only  city  that  has  recorded  the  relation    of  a 
diminished  death-rate  to  the  introtluction  of  improved  water-supply. 


AIR,  WATER  AND  FOOD.  69 


OUR   STATE  NEEDS  AS  TO  WATER-SUPPLY. 

In  0116  sense  we  have  no  needs.  The  water-supply  of  the  State  is 
tmsorpassed.  Its  waternsheds  almost  seem  to  have  been  arranged  for 
the  sapplj  of  great  populations.  In  the  cretaceous  formation  an 
ocean  of  underground  reservoirs  seems  to  await  the  up-drawing  of  the 
adjacent  dties.  But  there  is  the  sad  fact  that  a  large  portion  of  our 
population  seems  to  have  forgotten  or  sold  its  birthright.  Within  an 
area  of  about  thirty  miles  about  600,000,  or  more  than  one-half  of  our 
people  reside.  The  most  of  them,  if  they  drink  water  at  all,  drink 
that  which  is  unwholesome.  Yet  the  upper  basin  of  the  Passaic  is  near 
at  hand,  as  well  as  other  water-sheds  easy  of  access.  There  is  no  reason 
why  Hudson,  Essex  and  Union  counties  should  not  have  the  best  and 
cheapest  water-supply  on  the  continent.  The  reports  of  the  State 
Geologist,  those  of  the  State  Board  of  Health  and  the  special  report 
of  the  Commissioners  of  State  Water-Supply  have  given  year  after 
year  the  abundant  facts.  The  topographical  maps  of  the  State 
illustrate  the  facilities.  In  the  southern  part  of  the  State,  Camden, 
which  has  similar  needs,  can  also  be  supplied.  The  time  has  come 
when  on  a  business  basis  all  ancient  claims  of  water-power,  when  inter- 
fering with  health,  should  subside  before  the  greater  claims  of  water 
for  the  people.  There  are  substitutes  for  these  powers,  but  no  substi- 
tutes for  water  as  a  drink  for  man  and  beast.  We  can  only  urge 
upon  the  State,  as  one  of  the  greatest  demands  for  health  and  as  an 
exercise  of  the  plainest  political  economy,  the  appropriation  of  these 
vast  reservoirs  to  the  use  of  the  people. 

FOODS. 

f^. While  air  and  water  have  their  nutritive  and  essential  uses,  we 
must  look  to  our  third  division,  that  of  foods,  for  the  general  suste- 
nance of  life.  In  our  search  for  these  we  seek  such  articles  as  are 
found  in  the  system,  or  such  as  the  chemistry  of  digestion  can  convert 
into  nourishment  and  force.  As  to  many  of  them,  we  also  need,  by 
cookery,  to  present  them  in  such  form  as  will  render  them  most 
available.  It  is  not  our  design,  in  this  connection,  to  trace  the 
relations  between  the  various  foods  and  their  adaptations  to  the 
human  system.  The  subject  has  before  been  treated  upon  by  the 
Secretary  of  this  Board  in  the  third  (1880)  report  of  the  Bureau  of 
Labor  and  Statistics,  and  in  "The  Principles  of  Hygiene." 
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We  desire  only  at  present  to  draw  attention  to  what  is  feasible  as 
to  the  securement  of  foods  in  a  proper  condition  for  sale.  Oar  first 
attention  is  needed  as  to  meats.  The&e  form  so  large  a  proportion  of 
food-supply  that  they  need  to  be  guarded  with  care.  This  is  best 
aocomplished  where  there  are  poblio  abattoirs^  under  oompeteiDt 
inspection  J  and  when  no  butcher's  meat  is  oflfered  in  the  market  that 
has  not  passed  this  inspection.  Next  to  this  ia  the  value  of  market 
inspectors,  who  have  oversight  of  meat,  fish,  poultry  and  all  other 
food  materials  offered  in  markets.  The  inspector  needs  not  only  to 
have  honesty  and  watchfulness,  but  to  have  expert  knowledge.  Even 
eo  brief  an  outline  as  that  of  Mr.  Vaeher,  health  officer  of  Birkenhead, 
near  Liverpool,  is  of  great  service.  Every  city  should  have  its  mar* 
ket  inspector,  with  power  to  reject  all  produce  unfit  for  consumption. 
The  guard  against  decayed  or  wilted  fruits  and  stale  vegetables  is  also 
very  important  for  city  populations.  Such  oversight  is  much  easier 
made,  practically  available  and  efficient,  than  that  sought  as  to  adul- 
terations. 

The  next  important  guard  of  foods  is  as  to  milk*  It  is  true  that 
milk  is  not  apt  to  \ye  offered  in  a  stale  state,  but  because  of  its  so 
frequent  dilution  with  water  it  is  often  less  of  a  food  than  it  appears 
to  be.  Even  here,  we  are  on  the  borders  between  what  are  called 
commercial  frauds  and  those  which  endanger  health.  But,  because 
it  is  so  essential  and  constant  a  food  and  so  often  falsified,  it  may  be 
singled  out  for  special  guard. 

Where,  as  in  the  case  of  mustard,  for  instance,  or  spices,  or  even  of 
oleomargarine,  it  never  has  been  shown  that  there  is  any  serious  risk 
to  health,  we  do  not  believe  it  to  be  an  important  function  of  a  Health 
Board  to  deal  with  the  matter.  While  fully  appreciating  the  desira- 
bility of  preventing  commercial  frauds,  this  is  not  the  function  of 
health  laws.  Even  if  such  effort  were  thought  desirable  for  Health 
Boards  as  a  co-operation,  it  is,  for  many  reasons,  impracticable  for  a 
Health  Board  to  engage  in  a  service  in  which  they  are  not  likely  to 
benefit  the  public  health  at  all  in  proportion  to  the  outlay.  For  them 
it  would  be  the  withdrawal  of  money  from  more  imixirtant  spheres 
of  health  administration.  This  Board,  therefore,  with  its  use  of 
money  for  this  purpose  limited  to  one  thousand  dollars,  has  only 
sought  to  deal  with  such  adulterations^  or  to  make  inquiry  in  such 
directions  as  would  guard  against  substances  which  might  be  hazard- 
ous to  health.     To  this  end  it  made  full  inquiry  into  the  evidence 
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of  English  aathorities,  and  as  to  various  ezaminatioiis  made  in  this 
•coantrj.  It  thus  became  more  apparent  how  little,  practically,  the 
pablio  health  was  involved  in  most  of  the  falsifications.  Just  because 
ihej  are  commercial,  the  dealers  sedulously  seek  to  avoid  injurious 
jurtides  and  intend  to  use  those  that  are  inert,  or  that  are,  in  part,  real 
^abstitutee.  In  order  that  we  might  more  fully  trace  what  might  be 
iiappening  in  our  own  State,  examinations  were  made  of  various 
products.  The  valuable  record  in  the  fifth  and  other  reports,  and  the 
^specimens  in  our  rooms,  confirmed  the  view  that  inert  or  similar 
substances  are  mostly  used,  and  that  the  accomplished  design  is  felt 
vpon  the  pocket  and  not  on  the  health.  Nevertheless,  as  it  is  possi- 
ble that  in  some  cases  health  may  be  involved,  we  shall  continue 
watchfulness  and  inquiry  within  proper  limits.  We  are  the  more 
able  to  do  this  because  the  pursuit  of  adulterations  as  frauds  is 
provided  for  in  a  separate  service. 


OUTLINES  OF  REPRESENTATIVE  SEWER 
SYSTEMS 

AS  IN  OPEBATION  IN  NEW  JERSEY,  AS  FURNISHED  OB   OOMPILEI> 
FROM  DESCRIPTIONS  BY 

J.  J.  Gkobb  and  F.  8.  Odbll,  Mem.  Am.  Soc.  C.  £.,  New  York  City. 

Qso.  P.  Oloott.  C.E.,  Orange.  N.  J. 

C.  P.  BAflSBTT.  C.E..  Newark.  N.  J. 

Prof.  Chas.  MoMillah.  C.E..  Princeton,  N.  J. 


As  no  subject  is  more  vital  to  the  health  of  the  citizens  of  the 
State  than  that  of  a  right  disposal  of  all  waste  products  which  tend 
to  decomposition,  we  have  thought  it  wise  in  the  present  report  to 
pass  in  review  some  specimen  systems  of  a  few  of  the  more  available 
methods. 

If  the  reader  will  refer  to  descriptions  of  methods  contained  in 
former  reports  by  the  Secretary  and  to  some  special  papers  contained 
in  former  reports,  as  indexed  in  this  report,  it  will  be  found  that 
every  method  has  been  reviewed  and  its  salient  features  and 
adaptability  pointed  out. 

As  improvements  are  constantly  occurring  and  as  new  methods  are 
introduced  we  have  for  this  report  selected  for  prominence  four 
methods  devised  and  executed  by  engineers  of  repute  and  now  in 
operation  in  this  State.  We  might  point  to  several  in  addition,  but 
as  the  next  year  we  hope  to  give  outlines  as  to  all  the  water-supply 
and  sewerage  works  in  the  State,  this  outline  will  be  found  sufficient 
for  the  present.  In  it  we  have  occasion  to  thank  the  engineers  named, 
either  for  furnishing  original  contributions  or  for  referring  to  such 
documents  and  descriptions  as  have  enabled  us  to  present  a  brief  but 
sufficiently  technical  outline  of  construction  and  methods. 

Leaving  out  of  view  for  the  present  the  old  and  valuable  system  of 
surfiu^e  irrigation  and  the  modification  of  supply  so  as  to  give  inter- 
mittent filtration,  we,  by  examples,  pass  in  review  these  four  systems  as 
in  actual  operation. 
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Where  there  m  not  suflBoient  land  available,  or  where  it  is  < 
pass  a  classified  efflueot  into  a  stream,  we  sometimea  have  a  mc 
tion  of  two  or  three  methods. 

Thus,  Engineer  J.  J,  Cro^,  of  New  York  City,  has  placed  an 
extended  system  in  the  High  School  at  Lawreneeville,  which  avails 
itself  in  part  of  this  sub-irrigation  or  absorption  tile  system,  but  also 
depends  upon  the  discharge  of  sewage  thus  purified  Jby  passage 
through  a  small  area  of  land,  into  an  adjoining  brook. 

We  are  permitted  to  avail  ourselves  of  the  following  descriptioD  ; 


DBAIKAGE. 

''That  portion  of  the  grounds  in  which  the  buildings  are  located  is 
generally  dry  and  needed  little  subsoil  drainage,  but  it  was  deemed 
advisable  to  lay  subsoil  drains  near  the  butidings,  and  in  three  cases 
entirely  around  the  foundation  walls  below  the  level  of  the  cellar 
floors,  80  as  to  insure  their  being  dry  at  all  times.  Subsoil  drains  were 
also  laid  along  the  drives  and  walks,  and  the  entire  play-ground  WM 
underdrained  by  parallel  lines  of  subsoil  drains  laid  thirty  feet  apart. 

"These  subsoil  drains  are  of  round  agricultural  tile,  from  one  and 
one-quarter  to  two  inches  in  diameterj  and  are  laid  on  uniform  grades 
about  three  feet  below  the  surfaoe^  and  have  their  outlet  in  the  nearest 
road  basin. 

"  To  provide  for  the  surface  drainage  of  the  drives  and  grounds,  a 
43omplete  system  of  drains  was  laid,  following  the  general  direction  of 
the  drives,  with  catch  basins  opening  from  the  gutters  at  intervals  of 
about  three  hundred  feet.  These  drains  are  of  salt-glazed  stoneware 
pipe  from  six  to  eight  inches  in  diameter,  with  joints  of  Portland 
<jement-mortar.  They  are  laid  al^out  three  feet  six  inches  below  the 
surface,  to  true  lines  and  grades,  and  have  their  outlet  in  the  brook  at 
the  lower  |)ortion  of  the  grounds. 

"  At  the  time  the  outfall  system  was  designed  it  was  thought  that 
the  large  extent  of  lawn  surface  on  very  flat  slojies,  and  the  deiluction 
of  the  roof  area  from  the  water-shed,  would  so  materially  diminish 
the  discharge  from  the  rainfall,  that  a  capacity  of  carrying  off  100 
euhim  feet  per  mioute,  or  al>out  an  inch  and  a  half  of  water  on  the 
road  surfaces  per  hour,  would  be  sufficient 
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"  The  experieoce  of  the  first  six  months  of  1886  showed  that  this 
'was  not  sufficient,  as  the  road  drains  were  overtaxed  three  times 
during  that  period,  causing  pools  of  water  to  be  formed  for  over  an 
hour  in  some  depressions  of  grade,  and  also  causing  the  water  to  flow 
out  through  a  man-hole  on  the  lower  level  near  the  engine-house,  and 
flood  the  boiler-room  flo^r, 

"  This  was  undoubtetlly  partly  caused  by  two  departures  from  the 
plans  for  constructing  and  operating  the  works* 

*'  Firat,  The  side  drainage  of  the  road  in  front  of  the  property  was 
not  completed  according  to  the  plans,  and  thus  a  large  quantity  of 
water  flowed  across  the  road  and  on  the  school  grounds  from  an 
€xtended  slope  on  the  opposite  side  of  the  road. 

"  Secondly.  The  supply  from  the  well  having  been  plentiful,  the 
steam  engineer  in  charge  of  the  boiler-house  found  it  easier  to  draw  all 
the  water  from  that  source  than  to  open  and  shut  the  cocks  which 
change  the  pump  suction  from  the  well  to  the  rain-water  reservoir,  so 
that  the  latter  was  never  useci  and  all  the  roof,  water  was  discharged 
into  the  road  drains  at  their  connection  with  the  outfall  pipe. 

*'But,  even  if  due  allowance  is  made  for  these  irregularities,  it  is 
Bot  unlikely  that  in  the  case  of  a  heavy  rainfall,  when  the  ground  on 
the  campua  is  frozen,  the  capacity  of  the  outfall  would  have  been 
found  to  be  too  small  A  direct  connection  has  therefore  been  made 
between  the  junction  of  drains  at  the  reservoir  overflow-pipe  and  the 
pond,  by  a  twelve-inch  pipe,  making  the  total  capacity  of  discharge  460 
<mbic  feet  a  minute.  The  highway  drains  opposite  to  the  school 
prot>erty  have  also  been  attend^  to,  and  the  road-water  thus  diverted 
from  the  grounds.  So  far  (March,  1887)  this  has  proved  satisfactory 
in  the  heaviest  rainfalls  which  have  occurred  since  the  pipe  was  laid, 
the  rain-water  reservoir  having  been  used  for  the  purpose  for  which  it 
wajs  intended,  and  the  roof-water  consequently  retainai  in  it." 

SEWERAGE, 


**  The  necessity  of  disposing  of  the  sewage  within  a  limited  area  of 
the  grounds  made  it  im}>erative  that  its  volume  be  limited  to  a 
minimum,  and  therefore  all  surface  or  subsoil  drainage  was  excluded 
from  the  sewers,  and  disposeti  of  as  previously  related  ;  tiien,  to  insure 
positive  immunity  from  leaky  joints,  it  was  decided  to  use  six-inch 
cast-iron  pipe,  with  leaded  joints,  for  the  sewers. 

*'The  pipes  were  0. 39 5- inch  thick,  and  weighed  twenty-five  jwunds 
to  the  foot.  They  were  coated  with  coal-tar  varnish,  as  were  all  the 
cast-iron  pipe  used  on  the  grounds. 

**  There  are  two  branch  lines  of  sewers,  with  a  flushing  man-hole  at 
the  head  of  each.  The  lines  of  the  sewers  are  selected  to  serve  every 
building  with  as  short  house  connections  as  possible,  and  all  deflections 
are  made  by  B|iecial  curved  pipe.  A  man-hole  is  placed  at  every  change 
b  line  or  grade,  and  access  is  had  to  the  sewer  through  a  tee  at  the  bottom 
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of  the  man-hole^  and  also  at  the  jimctioD  of  house  conoectione  with  the 
main  line  where  the  Y  branch  has  cast  in  conDection  with  it  a  vertical 
tee,  from  which  a  pipe  13  carried  up  to  the  surface  of  the  ground. 

*'Any  man-hole  may  be  used  for  flushiDg  purposes.  The  flashing 
and  cleaning  are  done  very  effectually  by  using  a  *  pill/  or  spherical 
hardwood  ball^  five  and  one-half  inches  iu  diameter.  This  has  proved 
more  effective  than  one  of  smaller  size. 

"  The  two  branch  sewers  unite  near  the  rain-water  reservoir,  and 
continue  to  the  boiler-house  and  laundry,  near  which  is  placed  the 
sewage  tank,  in  which  the  solid  matter  in  the  sewaee  is  allowed 
time  to  deposit  itself  on  the  bottom,  and  the  partially  clarified  liquid 
is  retained  until  it  is  desirable  to  discharge  it  into  the  sub-surfaee  tiles. 

"  The  map  herewith  will  give  an  ides  of  the  general  arrangement :" 
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SEWAGE   DISPOSAL  SYSTEM. 


'*  The  sewage  tank  is  built  of  brick-work  underground,  and  is  in 
ro  aectioDs.     The  first  or  retaining  section  is  in  duplicate,  and  contains 
compartments^  three  in  each  set.     Each  compartment  is  sixty  feet 
long,  about  three  feet  wide  and  four  feet  deep. 

"The  sewage  flows  into  one  end  of  the  first  compartment,  passes 
along  its  whole  length,  and  at  the  other  end  passes  into  the  second 
corapartment  through  a  quarter-bend  pipe,  with  the  mouth  turned 
down  below  the  level  of  the  outlet,  to  prevent  scum  on  the  surface  of 
the  liquid  from  passing  over  into  the  second  corapartment,  through 
which  the  liquid  passes  to  its  further  end,  and  in  like  manner  into  the 
third,  at  the  further  end  of  which  it  passes  over  a  weir  into  the 
receiving  chamber,  which  is  circular  in  form,  twenty-five  feet  in 
diameter  and  eight  feet  deep«     From  this  it  is  pumpetl  by  a  pulsometer 

!mmp  as  often  as  necessary.  This  chamber  is  ventilated  by  a  pipe 
ending  into  the  flue  of  the  boiler-house  chimney.  It  is  intended  that 
whenever  solids  collect  in  such  quantities  that  the  settling  compart- 
ments retiuire  cleaning,  the  sewage  shall  be  turned  into  the  duplicate 
set,  and  the  sludge  removed  from  the  first 

*'  It  is  found  that  nearly  all  the  solids  are  deposited  very  near  the 
entrance  in  the  first  compartment,  and  to  cause  the  de|M)sit  to  be 
distributed  more  evenly  over  the  bottom,  the  water  in  the  first  com- 
partment has  been  siphoned  into  the  receiving  chamber  two  or  three 
times  within  the  past  six  months.  The  rapid  subsidence  of  the  water, 
and  the  flow  of  incoming  sewage  during  this  operation,  distribute  the 
eolids  over  the  bottom,  and  enable  the  compartment  to  be  used  longer 
without  cleaning  out  than  would  be  the  case  if  this  distribution  were 
not  made. 

"  The  pulsometer  has  been  so  arranged  that  by  attaching  a  suction- 
hose,  the  water  in  the  settling  tanks  can  be  pumped  out  and  carried 
300  feet  through  a  hose  to  farm  land  ploughed  to  receive  it  In 
January,  1887,  the  tanks  were  thus  emptied,  and  the  sludge  then 
remov^  by  a  farmer  to  whom  it  had  been  sold.  There  were  about 
300  cubic  feet  of  sludge  removed  from  the  first  section  of  each  of  the 
seltliDg  tanks. 

''The  irrigation  ground  comprises  about  one  and  three-quarter 
acres,  in  the  lower  part  of  the  school  grounds,  between  the  boiler- 
hoose  and  the  brook.  It  is  still  further  limited  in  location  by  the 
dam  and  pond  on  the  westerly  side,  and  an  adjoining  owner  on  the 
easterly  side.  It  is  the  lowest  portion  of  the  school  proi>erty,  is 
naturally  wet,  and  that  portion  near  the  brook  (before  drainage)  was 
swampy.  Its  selection  was  a  matter  of  necessity,  it  being  all  tne  land 
availaole  for  this  purpose. 

"  The  natural  surface  of  the  ground  was  on  a  quite  uniform  slope 
from  the  higher  |H>rtiou  to  the  brook,  so  that  very  little  surface 
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grading  was  necessary,  but  its  thorough  j^uhsoil  drainage  became  of 
greatest  importance. 

"To  accomplish  this,  parallel  lines  of  two-inch  round  agricultural 
tile  were  laid,  forty  feet  apart,  discharging  into  the  brook, 

"  These  drains  were  laid  four  feet  below  the  surface  wherever  the 
elevation  of  the  brook  permitted  this  depth ;  but,  by  reason  of  the 
elevation  of  the  brook,  the  lower  part  of  the  drains  was  not  deeper 
than  from  two  to  two  and  one-half  feet,  and  the  average  depth  ia  not 
greater  than  three  feet. 

"  These  drains  were  effective  in  drying  the  ground  and  preparing  it 
to  receive  the  sewage, 

*'  The  distributing  or  sub-surfaoe  tiles  were  laid  about  eight  inches 
below  the  surface,  in  nearly  parallel  lines  five  feet  apart,  on  uniform 
grades  of  nine  to  twelve  inches  in  100  feet, 

"  They  are  t%vo  iuehes  in  diameter  and  in  twelve-inch  lengths. 

^*  They  are  laid  on  bed  pieces  of  the  same  material  and  length, 
which  cover  the  bottom  joints.  Smaller  pieces  cover  the  top  joints 
leaving  an  opening  on  each  side  of  three-quarters  by  one-eighth  of  an 
inch,  out  of  which  the  water  escaps  into  the  soil. 

**  The  water  enters  these  lines  of  sub-surface  drains  from  a  four- 
inch  carrier  leading  from   a   chamber   into   which   the   pulsometer   — 
discharges,  and  in  which  are  the  two  four-inch  carrier  pipes  leading  tO'  ■ 
different  parts  of  the  ground,  into  either  of  which  the  sewage  can  be 
turned  at  pleasure  and  the  two  sections  of  the  field  used  alternately. 

"  A  special  branch  joins  the  two- inch  distributing  tile  with  the  four- 
inch  carrier,  the  two-inch  tile  being  so  attached  that  its  bottom  is  at  the 
same  level  as  that  of  the  carrier  from  which  it  branches,  so  that  if  but 
little  sewage  is  flowing  in  the  carrier  each  line  of  drain  will  get  its 
shafe,  those  in  the  up[>er  portion  of  the  field  being  prevented  from 
surcharge  by  either  flattening  the  grade  or  throttling  the  first  section 
of  drain, 

**  There  are  about  600  feet  of  four-inch  carrier  pipe,  and  about 
20,000  feet  of  two-inch  drains  on  the  one  and  three-quarter  acres  of 
ground. 

"The  amount  of  sewage  water  averages  6,000  gallons  a  day. 

"  This  is  discharged  into  the  irrigation  tile  eight  times  a  month,  or 
from  20,000  to  2-5,000  gallons  at  a  time.  The  discharge  from  the 
outfall  drains  liegins  very  soon  after  the  tile  are  charged,  showing  the 
ground  to  be  very  porous. 

"  No  complaint  has  been  made  of  any  offensive  odor  or  fouling  of 
the  stream, 

"The  irrigation  ground  is  not  worked  to  nearly  its  capacity,  as 
it  has  been  found  that  the  sewage  does  not  flush  the  tiles  fully  to  the 
lower  extremity  of  the  lines,  and  while  the  growth  of  the  grass  on  the 
upper  end  of  the  lines  is  luxurious  and  rapid,  the  ground  over  the 
further  end  has  remained  bare  or  with  very  scanty  v^etation," 
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The  next,  which  is  sometimes  called  the  small-pipe  or  superficial 
nndergroand  system,  is  in  use  oonsiderablj  in  parts  of  Essex  county, 
and  has  some  special  adaptation  for  private  residences  and  smaller 
institutions  where  there  are  no  sewers.  It  is  based  upon  the  idea  that 
it  is  better  to  dispose  of  liquid  sewage  in  the  ground  near  the  surface 
than  upon  it.  To  this  end,  a  tract  of  ground  is  chosen  which  ia 
porous  and  free  of  water  near  the  surface.  If  not  so  by  nature  or 
position  it  is  made  so  by  deep  and  thorough  drainage.  The  ground 
being  found  or  made  suitable,  agricultural  tile  are  laid  in  from  five  to 
ten  inches  from  the  ground  surface,  so  that,  receiving  the  sewage,  it 
may  pass  out  at  the  joints  and  be  distributed  to  the  soil.  In  order, 
however,  to  accomplish  this  fully  for  long  periods  of  time,  it  is  found 
necessary  not  to  have  the  liquid  dribbling  through  the  pipes,  but  to 
send  it  through  from  time  to  time  with  some  rapidity.  This  enables 
the  pipes  and  the  ground  adjacent  to  be  occupied  in  the  intervening 
time  by  air,  so  necessary  for  the  natural  disposal  of  sewage.  The 
rapidity  of  motion  also  causes  a  flush,  and  so  keeps  the  pipes  in  order. 
To  accomplish  this  purpose,  a  form  of  siphon  is  used,  generally  in  the 
form  known  as  Field's  flush-tank.  As  Mr.  G.  P.  Olcott,  of  Orange, 
has  put  in  a  large  number  of  these  systems,  he  has  furnished  us  with 
this  valuable  outline  of  the  methods  of  the  administration  needed  and 
of  circumstances  and  locations  favoring  its  use. 

THE  SMALL-PIPE  UNDEBGROUND  INTEBMITTENT  SYSTEM  OF. 
SEWAGE  DISPOSAL. 

B7  OEOBOE  B.   OLOOTT,  O.B. 

The  system  of  which  I  am  asked  to  write  is  variously  called  the 
«ub-surface  irrigation,  the  small-pipe,  the  absorption  tile  and  the 
interrupted,  downward  filtration  system,  If  called  by  the  latter 
name,  it  must  not  be  confounded  with  the  method  of  surface  irrigation 
generally  known  as  the  intermittent  downward  filtration  system.  The 
main  features  of  the  system  were  so  well  described  in  December,  1884, 
by  J.  W.  Pinkham,  of  Montclair,  in  a  paper  read  before  the  New 
Jersey  Sanitary  Association,  that,  by  permission,  I  quote  therefrom, 
and  also  give  from  it  a  few  of  the  references  to  specimens  of  the 
system  mostly  put  in  under  my  direction : 

"The  method  provides  for  the  intermittent  distribution  of  liquid 
aewage  throueh  a  system  of  small  unglazed  earthen  pipes,  laid  with 
<ipm  joirUs,  from  eight  to  sixteen  inches  below  the  siirPaoe  of  the 
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ground^  having  such  relation  to  each  other  and  to  the  soil  m  whidi 
they  are  laid,  both  aj»  regards  its  density  and  slope^  that  the  liquid 
flowing  through  them  will  find  its  way  readily  into  the  ground^  but 
be  sufficieDtly  retained  to  reach  the  whole  system  of  distributing- 
pipes. 

*^It  is  necessary  for  the  success  of  this  system  that  the  ground 
employed  should  be  drained^  either  naturally  or  artificially,  so  that 
absorption  will  take  place  promptly,  and  that  there  should  be  a  flmh 
tank  discharging  ita  contents  through  an  automatically-acting  siphon. 
There  should  be  such  relation  between  the  size  of  this  flush  tank  and 
the  aoakage  area,  that  the  whole  system  of  pipes  will  be  filled  at  one 
discharge  of  the  tank,  and  such  relation  between  the  whole  amount  of 
sewage  to  be  disposed  of  and  the  soakage  area  employed,  that  the 
liquid  from  one  discharge  of  the  tank  will  have  become  absorbed  by 
the  soil  into  which  it  is  distributed,  before  a  second  discharge.  To 
adjust  all  these  requirements  perfectly,  demands  a  nice  judgment  and 
a  skillful  hand.  The  nature  of  the  soil  must  be  taken  into  consider- 
ation. A  clayey  soil  may  be  too  retentive,  and  a  soil  composed 
mostly  of  sand  may  be  too  loose  for  the  perfect  working  oi  this 
system ;  but,  as  the  area  required  is  small,  it  would  cost  but  little  to 
add  sufficient  sand  to  the  former,  and  sufficient  clay  tx>  the  latter  to 
render  it  suitable.  When  organic  matter  is  absorbed  int«  the  soil 
near  the  surface,  as  provided  for  by  this  system  of  sub-surfaoe  irriga- 
tion, coming  in  contact  as  it  does,  in  a  state  of  minute  subdivision, 
with  the  air  and  condensed  oxygen  contained  in  the  porous  soil,  it  ' 
uudergoes  a  rapid  oxidation,  ■ 

**  The  change  which  takes  place  is  in  every  essential  particular  equiv-  ' 
alent  to  that  of  combustion.  The  organic  matter  thus  treated  is  just 
as  much  destroyed  as  if  it  were  burnt,  and  the  resulting  products  are 
as  harmless  as  the  products  of  combustion  of  wood  or  coal.  Soil 
which  has  been  used  in  this  way  for  many  years  has  been  found  to  be 
but  little  chaoged,  the  liquid  resultants  of  disintegration  having 
evaporated  or  become  absorbed  by  the  roots  of  plants,  while  the 
solid  resultants  which  remain,  but  slightly  (and  not  in  any  essential 
particular)  differ  from  the  original  constituents  of  the  soil.  Theo- 
retically this  system  is  perfect,  but,  the  question,  *  will  it  work  in 
actual  practice?^  is  legitimate,  and  is  constantly  asked.  The  best 
amswer  to  the  question  *  will  it  work?'  is  the  answer  to  the  question 
*  has  it  worked?^  The  princiiml  object  of  this  paper  is  to  present 
the  testimony  of  those  who  have  had  practical  knowledge  of  this 
system — of  the  engineers  who  have  constructed  the  works,  and  of  the 
owners  of  places  on  which  the  system  has  been  tried.  The  word 
'tried*  has  been  used  intentionally,  for  no  system  can  be  recommended 
for  adoption,  however  perfect  it  may  be  in  theory,  until  it  has  been 
subjected  to  the  crucial  test  of  prolonged  trial,  and  it  is  important  to 
know,  not  what  a  system  will  do  under  skillful  management,  but 
what  it  will  do  under  the  somewhat  negligent  management  which  it 
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b  likdj  to  reurive.  A  system  which  requires  for  its  operatioo  th« 
ooDStant  soporisioD  of  an  expert,  will  fail  on  accouDt  of  the  impoasi- 
biiity  of  obtaining  mch  expert  supervision.  In  studying  this  system 
at  the  present  time,  we  are  fortunate  in  being  able  to  torm  our  ci>nolu- 
aions  concerning  its  merits,  not  from  the  rea^nableness  of  its  theory, 
nor  the  weight  of  opinion  which  supports,  but  from  the  testimony  of 
those  who  have  triM  it. 

"In  collecting  this  testimony,  I  have  been  aided  by  ^^^.  James  C. 
Bayles  and  Mr.  George  P.  Olcott,  civil  engineers  of  Orange,  who  have 
kindly  furnished  me  with  the  names  and  addresses  of  their  patmns. 
To  secure  the  desired  information  I  addresseil  the  following  rin'ular 
lo  about  60  people  who  for  various  lengths  of  time  have  employed 
the  sub-surface  irrigation  system : 

"'DeabSib: 

"'Wishing  to  collect  facts  concerning  the  practical 
working  of  the  'Small-pipe  System  of  Inland  Sewerage/  and  learning 
that  jou  have  had  opportunities  for  observing  iis  operation,  and 
forming  an  opinion  of  its  merits,  I  take  the  liberty  of  sending  to  you 
the  enclosed  blank,  which  I  will  ask  you  to  kindly  fill  out  and  lorward 
to  me  by  return  mail.  Yours,  respectfully, 

"'J.   W.'PlKKnAM. 

"'State: 

"*   1.  Size  of  family. 

'''   2.  Approximate  first  cost  of  system. 

'"  3.  Approximate  cost  of  annual  maintenance. 

*"  4.  Length  of  time  in  use. 

"*   5.  Is  system  free  from  nuisance? 

'"   6.  Is  all  house  waste  sati.*>factorily  disposed  of? 

"'   7.  Have  stoppages  occurred? 

"'  8.  Is  the  soakage  area  underdrained? 

"*   9.  Is  it  superficially  dry? 

"'10.  Give  any  facts  which  you  think  may  be  of  service  in  deter- 
mining  to  what  extent  and  under  what  circumstances  this  system  can 
be  recommended  for  general  tise.' 

"The  answers  to  these  questions  I  will  present  to  you  as  they  have 
been  reoeived,  omitting  only  the  portions  which  are  irrelevant.  These 
answers  constitute  the  testimony  which  I  have  collected  concerning 
the  practical  working  of  the  sub-surface  irrigation  system  for  the 
disposal  of  house-sewage. 
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*'  In  order  that  the  n^ative  and  affirmative  answers  in  the  foregoing 
table  may  convey  no  wrong  itnpresgion^  I  desire  to  say  that  in  the  few 
cases  where  qualified  answers  were  given,  they  are  represented  in  the 
table  by  a  'yes/  which  in  the  answer  was  'yes,  to  a  small  extent/ 
and  by  a  *  no/  which  was  *  no,  not  to  any  extent/  or  words  of  simi- 
lar import.  Without  this  explanation  the  tabular  statement  would  be 
lees  favorable  to  the  Bystera  than  were  the  answerft  received,  which  in 
no  case  represented  that  there  had  been  serious  difficulty,  or  that  there 
mm  dissatisfaction  with  the  system* 

**My  oonelusions^  says  Dr*  Pinkham,  are  as  follows: 

''  2.  The  first  cost  for  a  family  and  house  of  average  size  is  about 
$200, 

**3.  The  cost  of  annual  maintenance  is  about  $10  for  such  a  house. 

*'4*  The  ground  selected  should  be  free  from  shade,  and  may  be 
either  lawn  or  garden. 

''5.  By  means  of  this  system  all  liquid  sewage  from  the  smallest 
dwelling-house  or  the  largest  iustitution  may  be  effectually  disposed 
of  without  nuisanoe  and  without  peril  to  health. 

'*  6.  This  system  should  take  the  place  of  ceaspools  in  all  suburban 
and  country  places  which  have  sufficient  ground  for  the  distributing 
of  pipes.'* 

This  description  and  indorsement  entirely  accord  with  my  own 
views  after  having  put  in  some  seventy  on  this  general  plan.  For 
the  two  years  since  this  outline  was  written  I  have  added  several  more, 
and  believe  they  are  giving  Hatisfaction  in  all  cases  where  there  has 
been  no  mismanagement.  It  is  always  to  be  borne  in  mind  that  all 
details  must  be  carried  out  Ijoth  in  construction  and  management 
The  ground  must  be  properly  prepared.  The  quantity  chosen  must 
mllow  for  the  amount  to  be  disposeci  of  thereujwn,  Storra-water  must 
be  excluded  from  the  slop^,  so  as  not  to  increase  unduly  the  quantity. 
The  laying  of  the  tile  must  be  such  m  to  insure  complete  distribution. 
The  at^orption  is  meant  to  take  place  at  each  joint,  but  if  there  are 
additional  irregularities,  stoppage  or  aocurauiation  mav  occur.  The 
pipes  allow  full  circulation  of  air  through  them  and  the  adjacent 
ground,  which  adds  to  the  oxidation  and  the  rapidity  of  disposal. 
The  flinh  tank  or  si[>hon  which  receives  the  flow  from  the  house  is  so 
made  that  when  the  liquul  rises  to  a  certain  height  it  discharges  itself 
of  all  its  contents,  thus  securing  a  general  distribution  and  a  scouring 
of  the  pipes.  Thu^  they  do  not  get  accumulation  and  stoppage,  as 
they  are  so  sure  to  do  with  a  very  light  and  inconstant  flow.  Where 
the  system  is  properly  put  in  and  has  some  oversight  it  is  E^urprising 
how  cx)nipletely  all  organic  matter  is  disfKJsed  of.  Cultivation  and 
cn»ppage  he]|)  the  di*4posal.  Occasionally  the  pifK?s  and  ground 
*  inspection  by  some  one  familiar  with  details.     Having  long  been 
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familiar  with*  various  plans  of  sewage  disposal  I  regard  this  as  having 
special  adaptation  where  Btream-sewers  cannot  receive  the  discharge^ 
and  as  far  preferable  to  cesspools.  It  returns  organic  material  to  ite 
natural  consumption  in  the  grouncf  and  gives  it  as  food  to  growing 
vegetation.  While  other  aod  more  extended  systems  have  their  peculiar 
adaptation  fur  larger  popiilatioDS,  this  is  often  available  in  smaller 
communities  or  for  individual  homes. 

The  next  plan  presented  deals  with  sewage  by  methods  of  sub- 
sidence and  chemical  purification,  then  passing  it  upon  land,  and 
finally  as  a  purified  effluent  into  a  stream.  It  brings  ioto  prominence 
a  system  rapidly  eoraing  into  use  by  which  the  grosser  matters  are  80 
removetl  from  sewage  and  compi-essed  as  to  be  transportable^  thus 
leaving  an  effluent  greatly  reduced  io  its  proportion  of  organic 
matters  In  order  still  further  to  remove  any  dissolved  matter  it  is 
then  passed  over  land  and  so  into  an  adjacent  stream.  Thus,  far  leas 
land  13  neetled  and  the  small  stream  not  polluted. 

This  system  ha^  been  planted  at  Long  Branch  and  at  East  Orange, 
under  the  8U{>erinteiidence  of  C*  P*  Bassett,  C.E.,  of  Newark,  We 
are  able  to  present  his  own  description  of  one  of  these  methods  in 
detail. 

DESCRrPTION   OF    LONG    BRANCH   SEWERAGE   SYSTEM,   AKB   NOTE 
AS  TO   EAST  ORANGE  SYSTEM. 

B7   0.    P.   B&SeETT,    OS. 

In  the  fall  of  1884  the  local  health  authorities  consulted  me  on  the 
introduction  of  sewerage  in  Long  Branch.  The  sanitary  condition  of 
the  town  had  attracted  the  attention  of  the  State  Board,  who  cited 
the  peculiar  dangers  to  which  the  town,  as  a  health  resort,  was  sub- 
jecting itself. 

An  investigation  of  the  case  unearthed  obstacles  not  legitimately  in 
the  province  of  the  engioeer  to  surmount.  It  was  found  that  urgent 
need  exinted  for  efficient  removal  of  sewage,  but  it  appeared  that  the 
limits  of  bonded  ludebtedQeas  allowable  to  the  Board  of  Commission- 
ers (the  governing  body)  had  been  almost  reached.  Special  action, 
nece^isary  to  secure  an  increase,  but  dependent  on  popular  vote,  would 
probably  have  been  defeated.  It  was  finally  decided  t^  put  the  matter 
in  tlie  hands  of  priv^ate  capital.  The  necessary  legislation  was  obtained^ 
and  a  private  company  inoorporated  under  the  State  law,  to  introduce 
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SEWEB  SYSTEMS.  8» 

03wer8.  It  was  reoognized  by  the  promoters  of  this  enterprise  that 
fianitation  should  not  be  dependent  on  the  suooeas  of  a  financial  invest- 
ment To  reduce  this  objection,  property-owners  were  interested  to 
control  the  company,  it  being  argued  that  public-spirited  men  deeply 
interested  in  local  affairs,  could  best  be  entrusted  with  a  matter  so 
intimately  related  to  the  health  of  the  city.  In  the  winter  of  1885-6 
fiorveys  were  made  and  plans  perfected.  In  the  following  spring,  the 
main  portion  of  the  system  as  now  existing,  was  constructed.  The 
question  of  the  disposition  of  the  sewage  was  of  prime  importance. 
It  was  stipulated  that  no  objectionable  matters  should  be  poured  into 
adjacent  waters.  The  introduction  of  some  process  of  purification 
was  therefore  necessary.  It  was  believed  that  the  requirements  for 
an  effluent  to  be  discharged  into  the  ocean  might  be  met  by  an  inex- 
pensive, mechanical  filtration.  Such  a  process  was  introduced,  and  is 
cited  as  the  first  attempt  in  this  country  to  treat  sewage  on  a  large 
scale  in  restricted  quarters,  surrounded  by  a  compact  population, 
without  nuisance. 

The  topography  of  the  to¥m  is  simple.  A  ridge  twenty  feet  above 
mean  tide  rolls  up  from  the  beach,  and  falls  easily  back  to  a  parallel 
valley  500  to  600  yards  from  the  beach,  which  averages  nine  to  ten 
feet  above  mean  tide,  throughout  the  length  of  the  town.  The  west 
slope  of  the  valley  rises  gradually  for  a  fraction  of  a  mile,  where  it 
again  dips  to  form  a  secondary  valley.  This  second  ridge  is  inter- 
sected by  several  streams  and  depressions.  It  would  have  been  a 
simple  matter  to  construct  sewers  adapted  to  the  needs  of  the  built-up 
portion  of  the  town,  but  to  design  a  comprehensive  system  capable  of 
extension  and  development  to  meet  the  needs  of  the  entire  adjacent 
territory,  and  conditioned  on  the  location  of  the  works  for  the  treat- 
ment of  the  sewage,  was  a  complex  problem  of  considerable  magnitude 
and  required  an  expense  in  construction  only  justified  by  the  demands 
of  the  future,  and  in  the  making  of  which  the  company  demonstrated 
their  good  faith  and  determination  to  meet  the  needs  of  the  entire 
community. 

The  system  constructed  is  the  ^^  separate"  system.  The  sewage  is 
«>llected  in  vitrified  pipes  (eight-inch  being  the  minimum)  into  the 
main  which  flows  in  the  principal  valley  (twenty-four-inch  being  the 
maximum),  passes  through  the  building  where  it  undergoes  the  treat- 
ment; thence  to  the  tidal  chamber,  in  which  it  b  controlled  by 
automatic  valves  and  discharged  on  the  outgoing  tide  into  the  ocean,. 
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through  a  wrought-iron  pipe,  supported  on  piles,  and  extending  200 
feet  from  shore. 

Man-holes  are  placed  aloog  the  Hoes  at  intervals  not  greater  than 
300  feet,  and  at  all  deviations  of  alignment  or  grade,  securing  control 
and  location  of  troubles  in  the  pipes.  The  covers  are  perforated  to 
secure  ventilation,  and  buckets  are  to  be  hung  just  beneath  the  cover 
to  catch  dirt  and  sand  falHog  through  the  boles. 

As  the  sewers  are  designed  to  accommodate  the  maiiraum  flow  of 
the  crowded  season,  the  main  does  not  recei%H^  cleansing  flow  during  a 
large  portion  of  the  year.  Arrangements  are  made  for  liberal  flushing 
along  the  lines,  and  in  some  locations  the  brook  can  be  turned  into 
the  sewers, 

lo  the  section  of  the  town  to  which  the  sewage  would  gravitate, 
little  available  land  for  treatra en t- works  could  be  obtained;  and  the 
main  sewer  was  necessarily  located  at  so  small  a  height  above  mean 
tide  that  considerations  of  economy  dependent  on  a  gravity  outlet, 
demanded  that  the  shortest  line  to  the  ocean  be  provided*  Thw 
prevented  any  lengthy  detour  of  the  main  sewer  to  treatment-workfl 
and  virtually  determined  their  location,  A  small  plot  of  ground, 
100x100  feet,  on  Long  Branch  avenue  near  Second  avenue,  was  finally 
procured  and  the  works  erected  there.  The  building  is  surrounded 
close  an  every  side  by  dwellings  and  shops.  Chemicals  (lime,  alum, 
Ac)  are  mingled  with  the  sewage  at  its  entrance  to  the  works. 
Together  they  flow^  into  the  receiving  tanks,  which  are  constructed  in 
duplicate,  of  concrete,  and  receive  the  sewage  alternately,  the  one 
being  cleanetl  while  the  other  is  in  use.  The  course  of  the  sewage  in 
the  tanks,  under  planks  floating  on  edge,  over  walls,  through  8ub- 
merged  arches,  as  shown  in  the  accompanying  sketch,  is  such  that  in 
the  thirty-feet  flow  a  large  part  of  the  matters  in  suspension  settle  with 
the  chemicals  into  the  bottom  of  the  tank;  the  sewage  then  enters  the 
series  of  portable  coke  filters.  Provision  is  made  fur  four  deep, 
narrow  wire  cages,  sliding  in  guides  and  holding  different  sizes  of 
coke.  When  the  filters  are  clean  a  very  fair  purity  is  secured,  and  it 
is  believed  that  the  process  is  capable  of  considerable  development. 
The  coke  when  taken  from  the  frames  ia  used  as  fuel ;  it  could  with 
care  be  used  again  as  a  filter,  eiFecting  economy.  The  flow  lo  the 
tanks  is  continuous,  Considerable  loss  of  head  occurs  io  the  flow 
through  the  filters,  and  when  they  are  in  operation  the  sewage  has  to 
be  pumped  up  to  the  level  of  the  gravity  sewer.    This  is  accomplished 
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by  a  six-inch  centrifugal  pump,  built  by  the  Weber  Machine  Com- 
pany, of  Lawrence,  Massachusetts.  When  the  filters  are  out  the 
sewage  passes  through  the  works  by  gravity.  After  sufficient  deposit 
is  secured  in  one  of  the  tanks  the  flow  is  diverted  to  the  other,  and 
the  water  is  drawn  down  in  the  first  tank  nearly  to  the  level  of  the 
sludge  (or  deposit);  the  remaining  contents  of  the  tank  are  then 
drawn  into  a  wrought-iron  sludge-receiver  by  creating  in  it  a  vacuum 
with  a  vacuum  engine.  From  this  receiver  the  sludge  is  forced  by 
<x>mpre58ed  air  into  Johnson's  Filter-Press,  where  the  liquids  are 
pressed  from  the  sludge,  leaving  portable  cakes  to  be  used  as  guano. 
A  by-pass  is  arranged  on  the  main  sewer  near  the  building,  so  that 
sewage,  in  case  of  accident  or  emergency  and  during  the  winter  season, 
<san  be  made  to  flow  by  gravity  directly  to  the  tidal  chamber,  avoiding 
the  works.     (The  plant  of  the  works  is  shown  opposite  page  88.) 

The  system  was  ready  for  use  in  the  summer  of  1886.  And  as 
soon  as  it  was  recognized  that  it  was  in  successful  operation  applica- 
tions for  connection  were  rapidly  made.  The  real  test  of  the  system 
has  been  made  within  the  past  year  and  the  results  appear  to  justify 
all  that  has  been  claimed  for  it. 

It  should  be  remembered  that  the  purification  attempted  is  merely 
mechanical — a  removal  of  the  matters  offensive  to  the  senses.  That 
the  sewage  has  been  discharged  without  any  complaint,  in  the  midst 
of  the  surf-bathing,  about  300  yards  north  of  the  iron  pier,  seems 
sufficient  mention  of  its  merits.  The  system  is  capable  of  develop- 
ment, and,  as  the  needs  arise,  it  is  intended  to  extend  the  mains  now 
laid  to  Elberon  on  the  south,  the  upper  village  on  the  west  and 
Monmouth  Beach  on  the  north. 

EAST  ORANGE  SEWEBAGE. 

During  the  past  five  years  special  attention  has  been  given  by  the 
prosperous  inland  towns  in  the  State  to  the  consideration  of  sewage 
disposal.  The  lack  of  available  outlets  has  deterred  even  some  of  the 
more  progressive  communities  from  constructing  sewerage  systems. 
I^he  removal  of  sewage  in  some  form  or  other  has  in  cases  become 
tiEioet  pressing. 

The  action  of  the  East  Orange  authorities  in  constructing  extensive 
-and  expensive  works  to  purify  their  sewage  is  therefore  being  watched 
^ith  no  ordinary  interest  by  communities  similarly  situated. 
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I  have  been  engaged  siDce  May^  1886^  as  deaigniDg  and  oonstructioD 
engineer  on  the  East  Orange  sewerage.  Twenty-five  noiles  of  aewers 
and  the  purification  works  have  been  cxinstructed  and  are  now  ready 
for  operation.  It  seems  proper  at  this  time  to  merely  call  attention 
to  the  aims  of  the  system;  leaving  until  some  future  occasion  a  descrip- 
tion of  the  works,  when  commeots  may  be  made  on  their  operation. 

Large  concrete  tanks  holding  200^000  gallons  will  receive  the 
sewage  after  the  admixture  of  the  chemicals.  The  effluent  from  the 
tanks  will  be  filtered  through  the  soil  (twelve  acres  have  been 
prepared)  before  discharge  into  the  stream,  A  high  chemical  purity 
will  therefore  be  maintained.  This  final  effluent  from  the  works 
flows  into  Second  river,  a  tributary  of  the  Passaic,  just  below  the 
'*  in-take  "  of  Newark's  water-supply.  This  dual  process  of  purifi- 
cation is  introduced  for  the  first  time  in  this  country  on  a  large  scale. 
The  process  is  quite  similar  to  the  Coventry  works,  England,  such 
changes  being  made  in  the  general  plan  as  were  suggested  to  the  writer 
after  a  most  careful  examination  of  European  works  and  consultation 
with  the  Euglish  authorities.  The  latest  improvements  in  filter- 
pressing  machinery  have  been  introduced  by  S.  H.  Johnson  &  Co.,  of  fl 
Stratford,  England,  through  their  New  York  house.  The  present  " 
population  of  East  Orange  is  12,000. 


DESCRIPTION  OF  SEWERAGE  6Y8TBM   AT  MOBRIJS   PLAINS. 
BT  PEOF.  C,  UCUthhAS, 

The  remaining  system  which  we  notice  is  that  which  has  been 
planted  at  tlie  Asylum  oi  Montis  Plaim,  It  is  intended  to  combine 
the  value  of  separating  screens  for  the  coarser  material^  subsidence 
tanks  and  filtration  by  a  small  pipe  or  absorption  tile  system  and  then 
pass  any  effluent  into  a  pond  or  stream  adjoining.  There  is  also  oon- 
fitructed  a  long  precipitating  chamber  for  use  so  far  as  it  may  be  found 
necessary. 

We  are  authorized  to  make  extracts  from  a  report  of  it  by  Prof- 
McMillaUj  the  Engineer  in  charge.  As  the  system  is  not  yet  com- 
pleted in  all  its  details,  the  description  is  not  quite  full  on  every 
pointj  but  sufficiently  so  to  give  an  outline  showing  the  plans. 

"Starting  from  the  uppermost  points,  we  first  reach  the  N,  and  S, 
catch-ba'siins,  in  which  rough  screens  are  intended  to  arrest  bulky  for- 
eign matters.  They  are  either  raked  out  by  hand  or  drawn  out  by 
the  odorless  excavator. 
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"Next  we  come  to  junctioti  man-hole,  which  simply  uoites  the 

streams  and  enables  us  to  shoot  the  liquid  into  one  or  the  other  of 
the  two  screening  tank^.  The  liquids  from  the  screening  tanks  agaia 
unite  at  a  man-hole  adjacent  to  the  settling  and  precipitating  tanks, 
thence  the  sewage  can  be  run  at  will  to  surface,  or  to  these  tanks,  or 
directlj  to  the  flush  tank.  The  ordinary  course  will  l^e  to  the  set 
tliDg  tanksj  thence  to  flush  tank,  and  thence  out  into  the  absorptioa 
tile,  or  out  on  the  surface  of  sloping  field,  or  oat  on  the  iiker-beds: 
direct.     Of  course^  the  first  destination  is  the  one  designed. 

"The  sloping  field  is  underdrained  by  tile  drains  (not  shown  on 
sketch)  five  feet  deep,  and  at  present  forty  feet  apart.  To  complete 
the  drainage,  extra  drains  will  have  to  be  interposed  so  that  the  deep 
drains  will  be  twenty  feet  apart.  All  these  drains^  which  will  be 
under  the  ground  occupied  by  the  absorption  tile,  deliver  through  two 
six-inch  collectors  into  a  man-hole  {S  on  sketch},  and  thence  the  efflu- 
ent can  be  delivered  to  either  one  of  the  three  filter-beds  on  the  gravel- 
field,  or  through  a  side  outlet  {not  shown)  into  the  brook,  or  through 
another  side  outlet  on  the  deprei^sed  tract.  Of  the  120,000  feet  of 
absorption  tile  in  contemplation,  we  have  only  succeeded  thus  faria 
laying  about  98,000  feet. 

**  On  the  sketch  (|>age  93),  the  fine  full  lines  traversing  the  shading, 
representing  the  lay  of  the  absorption  tile  in  the  different  sections, 
are  the  carriers  (four-inch  glazed  pi[>e).  They  run  under  the  sections 
which  they  pass,  until  they  are  within  reach  of  their  respective  sec- 
tions, where  each  one  of  them  is  tnjupled  to  its  particular  sectioOt 
The  carriers  start  always  from  a  basin  where,  in  the  first  place,  the 
same  static  head  is  secure*!  for  each  carrier,  and,  secondly,  since  the 
carriers  have  different  grades  (some  of  them  very  steep)  the  delivery 
from  the  basin  to  each  carrier  is  regulated  by  a  disc -valve. 

*^  It  was  important  to  have  a  uniform  static  head  at  each  basin.  An 
assistant  sent  the  fii^t  one-third  of  the  flush,  which  is  nearly  twioe  as 
rapid  as  the  last  third,  through  the  six  carriers^  feeding  about  35,000 
feet  of  pipe  (it  is  intended  that  not  less  than  twelve  carriers  should  be 
exposed  to  the  flushes),  and  his  report  was  to  the  effect  that  it  worked 
completely.  Six  carriers,  instead  of  twelve,  were  working  for  at  least 
half  an  hiuir,  and  not  a  sign  of  water  at  the  surface.  The  flush  which 
was  sent  into  these  tiles  must  have  been  at  least  25^000  gallons. 

**  There  are  bends  or  returns  in  the  lines  of  carriers  for  the  purpose 
of  economizing  ground  and  to  lay  the  distributing  tiles  ou  flat  grades,  _ 
The  subdrains  are  all  parallel  and  terminate  in  the  six-inch  collectors,  ■ 
represented  by  double  interdotled   lines  meeting  at  S,  a  man-hole 
beyond  what  is  shown  on  the  siketch.     A  section  of  absorptiou  tile  is 
left  out  from  the  sketch,  owing  to  overcrowding  the  drawing, 

**  The  full  black  line  running  directly  from  the  flush  tank  to  the  dis- 
tributing basin  A,  in  the  gravel,  is  the  delivery  main  which  has  been 
in  use  all  summer.     The  distributing  basins  (Nos.  1  and  2)  are  built 
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on  it,  and  also  a  small  man-hole  near  the  foot  of  the  slope,  which 
operated  as  an  air-vent  during  the  direct  discharge  on  the  filter-beds* 

*^  The  flash  tank  is  fifty  feet  in  diameter  with  a  depth  of  flush  of  a 
little  more  than  five  feet. 

^'  The  settling  tanks  galleries  consist  of  three  chambers,  each  one 
hundred  feet  long,  by  five  feet  wide,  by  four  feet  deep.  The  idea  is^ 
as  far  as  possible,  to  receive  the  sewage  in  No.  1,  thence  let  it  divide 
over  an  apron  at  the  rear  ends  of  the  tanks  into  tanks  Nos.  2  and  3, 
thus  reducing  the  flow  in  Nos.  2  and  3  to  one- half  of  that  in  No.  1. 
But,  of  course,  this  proportion  will  be  disturbed  whenever  one  of  the 
tanks  needs  cleaning. 

^*  For  precipitation  it  is  proposed  to  place  a  hopperful  of  crude 
sulph.  alumina  directly  over  the  mouth  of  the  outlet  of  the  screening 
tank,  and  to  supplement  this  at  the  man-hole  lower  down  and  adjacent 
to  the  settling  tanks  by  the  drip  from  a  hopperful  of  lime-water  (not 
milk  of  lime).  There  is  considerable  natural  agitation  of  the  liquid 
between  these  two  points,  and  there  will  be  still  more  on  entering  tank 
No.  1.  This  will  not  be  as  thorough  as  mechanical  agitation,  but  it 
is  thought  that  it  will  answer  the  purpose.  The  outlets  for  drawing 
of  liquid  for  cleaning  the  tanks  are  not  shown.  They  are  at  the  rear 
of  the  tanks. 

**  The  stop-planks  are  so  arranged  that  if  No.  1  needs  cleaning  the 
sewage  flows  into  No.  2,  and  thence  through  No.  3.  If  No.  2  is  to  be 
cleaned  the  course  of  the  liquid  is  through  No.  1  into  No.  3.  If  No. 
3  needs  cleaning  the  course  is  through  No.  1  into  No.  2.  The  move- 
ment in  the  tanks  is  for  160,000  gallons  per  diem,  at  the  rate  of  about 
one-eighth  of  an  inch  per  second. 

'^  We  may  find  it  desirable  to  use  an  emulsion  of  clay.  But  that 
can  only  be  determined  by  experiment. 

"  The  sludge  is  to  be  moved  in  the  tanks  by  a  drag  scraper  worked 
from  end  man-holes,  and  taken  out  by  ^  odorless  excavators.' 

"  We  have  made  provision  so  that  if  it  is  ever  found  advisable  to 
institute  a  precipitating  process,  pure  and  simple,  with  intermittent 
filtration,  the  flush  tank  can  be  thrown  into  the  precipitating  system, 
forming  the  terminal  t^nk. 

"  1.  The  sewers  are  first-class.  There  is  not  a  better  piece  of  work 
in  the  State.  The  grades  are  1-j^  per  cent,  and  1-j^  per  cent,  but  the 
laying  and  alignment  are  very  superior. 

"  2.  The  screening  tanks  will  do  their  work  fairly  well.  We  will 
put  in  duplicate  screens  so  that  one  can  be  in  place  before  the  other  is 
removed  for  cleaning.     Some  slight  changes  in  these  may  be  needed. 

^^3.  The  settling  tanks  are  large  and  the  movement  through  them 
ia  as  before  stated. 

''  4.  The  flush  tank  is  excellent  and  has  some  special  improvements. 

"  5.  The  absorption  tile  has  received  a  very  severe  test  and  verified 
the  correctness  of  calculations.     All  of  it  is  not  in,  however,  and  can- 
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not  now  be  put  ia  before  winter,  and  that  which  is  down  will  there- 
fore have  to  be  used  only  moderately,  especially  because  the  extra  sab- 
draios  are  not  yet  in.  But  it  can  be  used  and  can  take  care  of  every 
alternate  flush,  provided  the  flushes  are  not  more  frequent  than  every 
twelve  hours.  Even  that  will  be  dejiling  with  160,000  instead  of 
150,000  gallons.  A  good  deal  of  adjustment  will  be  needed  where 
live  absorption  tile  ctohh  newly-made  trendies,  for  the  simple  reason 
that  we  cannot  pack  filling,  in  one  or  two  months,  during  one  sam- 
mer,  so  that  it  will  not  settle  further. 

"6.  The  umlerdrains  will  be  doubled  in  order  to  secure  quick 
drainage,  in  wet  weather  especially. 

"  7.  The  entire  anvmnt  of  absorption  tile  required  is  simply  a 
matter  of  judgment  after  we  have  fully  seen  how  the  field  behaves 
and  whether  tliere  is  need  of  increase/' 

The  attention  of  our  citizens  has  during  the  past  year  been  more 
fastene<l  upon  the  conjoiut  interests  of  water-supply  and  sewerage  than 
ever  before.  It  is  evideut  that  most  of  our  growing  towns  are  com- 
pel lei  to  arrange  as  to  these  more  fully.  Those  cities  are  wise  that 
do  not  delay  too  long  and  that  settle  upon  a  method  while  land  is 
cheap,  or  tliat  avail  themselves  of  the  many  recent  and  economio 
mHhods  which  have  been  devised.  It  has  been  one  of  the  privileges 
of  this  Board  to  co-operate  with  individuals  and  Local  Boards  in  pre- 
senting the  necessity  for  liberal  and  complete  arrangements  for  the 
disposal  of  sewage.  It  is  encouraging  to  be  able  now  to  point  to  such 
syjstems  as  those  herewith  described.  It  is  our  hope  in  the  subsequent 
report  so  to  outline  methods  and  so  to  present  and  criticise  the  various 
systems  in  operation  in  this  State  as  to  give  aid  to  our  citizens  in  pro- 
jecting new  plans  or  in  improviog  those  alr^dy  in  use. 
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EXPOSURES  AND  DISEASES  OF  OPERATIVES. 


Daring  the  past  year  as  far  as  practicable  the  Board  has  ooDtinued 
its  inqairy  into  the  condition  of  workshops  and  factories  and  as  to  the 
influence  of  the  various  trades  and  occupations  upon  the  lives  and 
health  of  operatives.  Each  new  inquiry^  when  made  for  a  long 
period  and  with  skill,  reveals  the  fact  that  in  many  industries  the 
years  of  productive  labor  are  greatly  shortened  by  sickness  and  by  too 
«arly  deaths.  The  system  of  expert  factory  inspection  pursued  in 
England  and  in  some  countries  on  the  continent  has  plainly  shown 
that  very  many  of  these  results  are  largely  preventable.  This  is  a 
part  of  the  service  of  the  Board  that  could  be  greatly  extended  with 
advantage.  Our  former  reports  on  this  subject  have  proved  of  much 
value,  but  there  is  need  of  something  more  than  advice.  The  chief 
report  of  this  year  is  upon  the  pottery  industry.  We  have  also 
employed  a  competent  person  to  examine  as  to  the  woolen  and  cotton 
factories  of  the  State.  It  is  our  intention,  as  the  means  are  provided, 
to  extend  this  inquiry  to  all  the  important  industries  of  the  State, 

THE  DISEASES  OF  POTTERS,  THEIB  CAUSES  AND  PREVENTION. 
BY   DAVID  WARMAN,  M.D. 

In  the  capital  city  of  this  State  there  are  located  twenty-one 
potteries,  beside  two  tile  factories  and  twelve  china  decorating  establish- 
ments, in  which  over  five  thousand  men,  women  and  children  are 
employed,  and  over  a  million  of  dollars  of  capital  are  iiivested. 
Indeed,  so  large  and  important  has  this  industry  become  in  Trenton, 
that  this  city  is  popularly  known  everywhere  throughout  the  United 
States  as  the  "  Staffordshire  of  America." 

An  industry  that  employs  so  much  capital  and  labor  is  certainly 
worthy  of  more  thau  a  passing  notice,  especially  when  so  many  of 
our  fellow-citizens  are  engaged  in  an  occupation  that  is  generally  con- 
sidered deleterious  to  life  and  health. 

7  m 
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Unhappily,  we  eannot  disguise  the  fact  that  the  potters'  trade  ia  ao 
unhealthy  one.  The  question  is,  can  it  be  made  less  so?  We  think 
it  can. 

Having  made  careful  and  minute  inc|iiiry  into  the  varied  occu- 
pations of  potters  we  fiod  that  those  engaged  in  this  industry  are  mor^ 
or  less  subject  to  the  following  diseases,  viz, ;  1.  Potters' asthma  and 
potters'  consumption.  2.  Lead*poisoning.  3,  Rheumatism,  acute 
and  chronic,  aud  its  allies,  lumbago,  sciatica  and  its  frequent  compli- 
cations of  diseases  of  the  heart,  together  with  variously-placed  nerve 
pains  or  neuralgia.  4.  Disorders  of  the  digestive  organs,  liver  and 
stomach.  5.  Anaemia  and  bloodlessneas,  with  general  debility. 
Lastly,  in  case  of  females,  various  local  derangements  and  snffer- 
ings  peculiar  to  the  sex. 

In  order  to  show  how  the  above-named  diseases  are  more  prone  to^ 
develop  among  potters,  it  will  he  necessary  to  point  out  the  manner 
and  kind  of  work  and  the  character  of  the  materials  used  in  the 
manufacture  of  the  various  kinds  of  pottery  products. 

NATURE  OF  THE   OCCUPATION. 

The  manufacture  of  earthenware  comprises  many  processes  which 
do  not  all  aflect  the  operatives  engaged  in  them  in  the  same  manner  or 
to  a  like  extent.  There  is  also  in  some  of  the  process^  a  material 
diffei-ence  as  regards  their  influenoe  on  health,  according  to  whether 
the  articles  manufactured  be  of  earthenware  or  china.  Indeed,  in 
some  of  the  processes,  as  for  example  in  biscuit-rubbiog,  the  quality  of 
the  article  diminishes  or  enhances  the  probability  of  the  process  being 
injurious  to  the  health  of  the  person  engaged  in  it. 

Of  the  various  departments  of  the  manufacture  of  earthenware 
several  require  special  notice  from  the  circumstance  of  their  being 
those  to  which  the  prevalence  of  pulmonary  diseases  among  potteci 
must  be  ascriljed. 

The  operatives  employed  in  these  branches  of  labor  may  conveniently 
be  named,  from  the  nature  of  their  labor,  dip-makersj  mould-makerif 
poUera  (properly  so  called),  iumera,  placetB^  china  Bcourers  and 
decorators. 

Slip'Tnakers  are  the  men  employed  in  preparing  the  clay  or  material 
of  which  earthenware  is  made.  After  the  several  substances  of  which 
the  clay  ia  composed|  such  as  the  diSerent  china  clays,  flint  and  spar^ 
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have  been  thrown  into  a  tub,  or  blungcr  as  it  is  called,  and  have 
been  groand  into  a  state  of  commination,  they  are  mixed  and  diffused 
in  water  so  as  to  form  a  fluid.  This  ^'  slip/'  as  it  is  then  called,  is 
pumped  out  of  the  blunger  and  deposited  on  the  face  of  lawns.  When 
the  slip  has  been  passed  through  the  lawns  until  all  impurities  are 
removed  it  is  then  run  into  the  presses,  where  the  water  is  forced  out 
of  the  clay.  The  slip-makers  are  those  who  attend  to  the  grinding 
and  mixing  of  the  clay,  so  as  to  form  a  dough  suitable  for  handling. 
This  work  is  often  done  in  damp  cellars,  the  workmen  get  wet,  and  it 
causes  more  or  less  rheumatism. 

Mould-makers  manufacture  the  plaster  of  paris  moulds  upon  which 
the  various  articles  are  shaped. 

A  very  little  dust  is  evolved  in  the  process,  but  a  considerable 
quantity  is  apt  to  be  raised  from  the  floor  by  locomotion,  and  mould- 
makers  are,  as  a  consequence,  liable  to  inhale  air  more  or  less  charged 
with  fine  dust.  Exposure  to  high  temperature  is  not  a  necessary  con- 
comitant of  the  mould-makers'  occupation,  but  some  of  the  men  being 
of  irregular  habits,  and  coming  to  work  late  in  the  day,  are  obliged 
to  hasten  the  drying  of  the  moulds  by  an  increase  of  temperature,  and 
are  thus  exposed  to  this  additional  risk. 

Some  of  the  mould-makers'  shops  are  lofty  and  well  ventilated, 
others  quite  the  reverse.    Ill-devised  methods  of  ventilation  are  apt 
in  this,  as  in  other  manufacturing  processes,  to  fail  in  their  design. 
In  one  of  the  mould-makers'  shops  visited,  the  men  suffered  from 
oppression  of  the  chest,  cough  and  expectoration,  which  they  attribu- 
ted, and  no  doubt  correctly,  to  the  bad  ventilation  and  inhaling  of 
impalpable  dust.    The  evils  contingent  upon  this  branch  of  the  busi- 
ness might  be  greatly  diminished  by  more  care  being  taken  to  avoid 
acattering  the  plaster  over  the  floor,  and  by  r^ularly  sweeping  the 
latter  so  as  to  allow  as  little  of  the  material  as  possible  to  accumulate 
and  be  raised  in  the  atmosphere  by  tramping  about.     The  keeping 
of  the  mouth  closed  and  breathing  only  through  the  nose,  and  the 
occasional  cleansing  and  wetting  of  the  nostrils,  by  a  sponge,  are  of 
^reat  service. 

Patters. — Under  this  name  are  here  included  the  operatives  en- 
^;aged  in  the  following  branches  of  manufacture :  flat  pressers,  or  dish, 
I^late  and  saucer-makers ;  hollow-ware  pressers ;  throwers,  who  shape 
"Vessels  upon  the  wheel,  and  sagger-makers,  who  make  the  coarse 
Earthenware  vessels  in  which  pottery  ware  is  placed  for  baking. 
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FkUpressers  are  those  who  roll  out  a  piece  of  dough,  which  ^  wheo 
of  the  proper  thiekneps,  they  shape  upon  the  moald*  The  material 
is  need  io  a  wet  and  ductile  state,  but  bits  of  it  get  scattered  over  the 
floor,  and,  rapidly  drying,  are  stirred  up  by  the  feet  of  boys  and 
others,  who  are  constantly  running  about  the  work-shops.  The 
atmosphere  is,  therefore,  more  or  less  impregnated  with  a  fine  dust, 
clearly  observable  only  when  it  lodges  on  a  flat  surface,  or  ia  seen  in 
the  sunshine  during  a  bright  day. 

The  quantity  of  dust  varies,  of  course,  according  to  the  cleanliness 
of  the  place.  Some  shops  are  swept  daily,  others  not  so  often,  and, 
of  course,  those  employed  in  the  latter  are  more  likely  to  inhale  dust 
than  those  in  the  former, 

Disk-makers  are  less  esrposed  to  heat  and  dust  than  plate  and 
saucer-makers,  the  operations  of  the  former  being  a  slower  process. 

Ckina  flat  pressers  are  less  exposed  to  heat,  but  just  as  liable  to 
inhale  dust  as  those  who  work  in  the  commoner  material. 

Saueer  and  plate-makers  create  much  dust  in  giving  an  edge  to 
them  after  they  have  l>een  dried.  Intermittent  currents  of  hot  and 
cold  air  strike  the  worker,  and  this,  with  the  dust,  is  one  of  the  causes 
of  potters'  asthma. 

Holhw'Ware  preaaers  are  exposed  to  much  of  the  same  inflneDces 
as  the  flat  preesers*  Both  flat  and  hollow-ware  pressers  stoop  some- 
what over  their  work,  in  order  to  make  pressure  against  the  moulds. 
This  constrained  position  produces  indigestion  and  is  very  monotoDOUfl 
and  wearing  upon  the  potters. 

Throwers^  who  shape  their  work  upon  a  wheel,  sit  at  their  employ- 
ment with  the  wheel  placed  directly  before  them,  over  which  they 
stoop  very  much,  thereby  compressing  the  chest  and  interfering  with 
free  respirationp  They  are  exposed  to  dust  from  the  shaking  up  of 
debris  from  the  floor,  but  not  to  the  same  high  temperature  as  the  flat 
preflsers. 

Sagger-makers  are  those  who  make  the  saggers  which  are  to  hold 
the  ware  to  be  placed  in  ovens  or  kilns.  They  are  subject  to  great 
vicissitudes  of  temperature. 

Turners  are  employed  in  turning  into  a  complete  form  the  ware 
produced  by  throwers.  The  atmosphere  of  the  turning-shops  usually 
contains  a  proportion  of  fine  dust,  but  in  smaller  quantity  than  the  fwt- 
ters'-shops,  properly  so  called.  The  turnei-s'  branch  of  the  manu- 
lacture  requires  no  heat,  and  the  shops  are,  accordingly,  for  the  most 
part  cooler  than  those  previously  described. 
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Placers  or  kilnmenf  are  those  who  pack  the  ware  in  saggers,  and 
afterwards  place  them  in  the  kilns  or  ovens.  Earthenware  is  sur- 
rounded in  the  saggers  with  sand,  but  china  with  flint-powder.  In 
the  process  of  placing  the  latter  in  the  saggers  a  considerable  quantity 
of  flint-dust  is  said  sometimes  to  be  dispersed  in  the  atmosphere,  when 
not  dampened.  Placers  are  exposed  to  a  high,  oppressive  temper- 
ature and  unwholesome  atmosphere  in  drawiug  the  kilns  or  ovens 
— ^that  is,  in  removing  the  saggers  after  the  ware  is  baked.  The 
results  of  such  exposure  other  than  inflammations  of  the  chest  or 
elsewhere,  are  witnessed  in  the  shape  of  rheumatism  and  its  allies. 

The  pottery  workmen  most  liable  to  rheumatic  affections  are 
oven-men  and  kilnmen,  who  are  greatly  exposed  to  heat  and  strong 
draughts.  If,  however,  this  work  be  carefully  done,  the  ovens  being 
allowed  to  cool  properly  before  the  saggers  are  drawn,  the  danger  to 
health  would  be  greatly  diminished. 

China-acourera  remove  the  loose  flint-powder  from  the  china  after 
it  has  been  baked.  This  is  done,  partly  by  dusting  or  brushing  and 
partly  by  rubbing  the  china  with  sand-paper,  during  which  process 
much  fine  flint-dust  is  dispersed  into  the  atmosphere  about  them;  a 
dust  which  is  lighter  and  floats  more  obstinately  in  the  air  in  propor- 
tion as  the  earthen-ware  is  fine.  In  the  manufacture  of  the  finer  sort, 
the  flint-dust  is  in  the  form  of  impalpable  powder,  that  it  may  not 
scratch ;  in  that  of  the  inferior  sort  the  flint-powder  is  coarser,  and 
falls  to  the  ground  more  rapidly.  This  dust,  inhaled  into  the  lungs 
of  the  work-people,  is  a  terrible  irritant  to  the  bronchial  surface 
which  it  invades. 

The  women  and  girls  (for  the  occupation  is  a  female  one)  soon  get 
habitual  shortness  of  breath,  with  cough  and  expectoration.  Very 
often  they  have  bleeding  from  the  lungs;  sometimes,  also,  from  the 
nose,  and  their  chronic  affection  is  from  time  to  time  accelerated  by 
more  acute  catarrhal  attacks,  to  which  they  are  particularly  subject 

Indeed,  the  chief  sufferers  in  the  manufacture  of  earthenware  are 
the  china-scouren?.  Comparatively  few  continue  long  at  the  employ- 
ment. All  who  do  continue  at  it,  sooner  or  later  become  asthmatic. 
Against  the  danger  of  this  occupation  scarcely  any  provision  has  been 
made. 

Dippers — who  dip  the  ware  into  a  liquid  glaze,  containing  oxide 
of  lead,  borax,  Paris  white,  clay,  flint,  &c.  The  sufferers  from  the 
action  of  lead,  besides  the  dippers  and  those  assisting  them,  are  glost- 
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placerSj  mixers  of  colors,  ground-layers,  majolica  and  other  painters, 
and  those  who  "  fettle"  ware  after  it  is  dipped. 

Handlers — who  make  or  fix  the  handles  to  jugs,  cups,  <fcc.,  aw 
liable  to  suffer  from  the  dust  and  heat  of  the  work-shops  when,  as 
often  happens,  they  are  associated  at  work  with  operatives  of  some  of 
the  classes  already  described. 

Firemen^ — and  the  men  and  boys  who  carry  recently-made  ware 
into  the  hot  or  green-houses,  as  they  are  sometimes  called,  places  to 
which  certain  articles  in  a  wet  state  are  sent  to  be  dried,  are  expoaed 
to  considerable  alternations  of  temperature^  and  suffer  the  results* 

DeoorcUors. — Under  this  head  are  comprised  the  persons  employed 
in  engraving  and  printing  designs  to  be  afterwards  transferred  on  to 
the  ware,  besides  painters,  gilders  and  burnishers.  Not  much  of  the 
latter,  however,  is  done,  except  on  very  fine  ware.  All  these  branchei 
of  manufacture  are  of  a  sedentary  kind^  and  are  frequently  carried  on 
in  ill-ventilated  and  over-crowded  apartments.  Sometimes  they  are 
over-heated,  in  consequence  of  the  nearness  of  the  ovens  or  fires 
which,  in  certain  processes,  are  required  in  order  to  dry  the  articles 
when  they  have  received  the  designs.  Several  of  these  are  skilled 
branches,  to  which  an  apprenticeship  is  served,  and  many  women  and 
girls  are  found  among  the  journey- women. 

In  the  larger  establishments  there  are  often  a  great  many  persons 
collected  in  the  work-rooms  of  these  departments,  more  especially  those 
in  which  women  and  girls  are  employed,  and  this  over-crowding,  com- 
bined with  imperfect  ventilation,  often  renders  such  rooms  very 
unwholesome.  Even  where,  as  in  the  better  class  of  potteries,  means 
of  ventilation  have  been  provided,  the  operatives  refuse  to  make  use 
of  them,  or  actually  close  them  up,  in  order  to  exclude  currents  of 
air,  to  which  pottery  operatives,  like  moat  others,  seem  to  have  a  great 
dislike.  This  objection  might  prolmbly  lie  obviated  by  the  adoption 
of  some  improved  method  of  ventilation,  which  should  provide  for  a 
constant  renewal  of  air  in  the  apartment  without  sensible  draught, 
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The  several  processes  of  the  manufacture  just  described  direcdy 
or  indirectly  exercise  an  injurious  influence  on  the  health  of  the 
operatives   in   various   ways,    such   as.    the  respiration  of    the    air 


more  or  less  charged  with  fine,  irritating  dist;  exposure  to  a  dry,  hot 
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^tmosphere^  or  to  a  hot,  moist  atmosphere,  or  to  great  vicissitudes  of 
temperatare,  or  the  habitually  assuming  a  constrained  attitude  while 
at  work.  China-scourers  are  in  general  only  exposed  to  the  first  of 
these  influences,  and  theirs  is  the  most  pernicious  branch  of  the  manu- 
facture. The  fine  flint-dust  difiused  through  the  work-shops  and 
inhaled  into  the  lungs  very  soon  produces  discomfort  and  a  sense  of 
oppression  in  the  chest,  soon  followed  by  cough  and  expectoration. 

China-scouring  is  performed  by  women,  few  of  whom  continue  long 
at  the  occupation.  Thirteen  years  is  the  longest  time  that  any  one 
person  has  continuously  worked  at  this  branch  in  our  potteries.  The 
danger  to  health  varies,  as  said  before,  according  to  the  quality  of  the 
•china.  Probably  this  most  dangerous  branch  of  the  manufacture 
might  be  rendered  less  injurious  to  the  health  of  the  workers  if  some 
arrangement  could  be  adopted  for  withdrawing  the  dust  from  the 
atmosphere,  or  perhaps  the  use  of  some  kind  of  protection  for  the 
mouth,  su«h  as  a  respirator,  might  serve  to  exclude  the  dust  from  the 
air  passages. 

Potters,  including  under  this  head  flat  and  hoUow-warepressers  and 
throwers,  turners  and  mould-makers,  all  suffer,  but  in  a  different 
d^ree,  from  inhaling  air  impregnated  with  impalpable  dust 

Flat-pressers  suffer  most,  turners  and  mould-makers  least  from  this 
'Cause,  the  former  because  their  work  is  more  rapidly  done.  The  boys 
and  others  are  continually  running  backwards  and  forwards,  thus 
raising  the  dust  from  the  floor.  The  latter  comparatively  little, 
because  there  is  less  locomotion  in  tlieir  work-shops,  and  therefore  less 
dust  in  the  atmosphere.  Flat-pressers  are  also  exposed  to  another 
influence  productive  of  bronchial  irritation  in  the  respiration  of 
highly-dried  hot  air,  caused  by  the  heat  of  their  work-shops.  The 
evils  incidental  to  these  branches  of  the  potters'  calling  might 
unquestionably  be  mitigated  by  increased  cleanliness  and  improved 
ventilation,  and  by  the  adoption  of  such  arrangements  as  would 
tend  to  moderate  the  heat  of  the  work-shops. 

Throwers  suffer  partly  fr«m  the  diffusion  of  impalpable  dust  through 
the  atmosphere  of  their  shops,  but,  in  their  own  opinion,  still  more 
from  stooping  over  their  work,  thereby  compressing  the  chest  and 
obstructing  respiration.  The  men  differ  much  as  regards  stooping, 
some  leaning  more  over  their  work  than  others.  The  above  influ- 
ences, sooner  or  later,  affect  most  of  the  throwers,  and  some  of  them 
rather  early  in  life.     Slip-makers  suffer  most  from  the  relaxing  influ- 
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eDce  of  the  hot^  moist  atmospLere^  and  the  vicissitades  of  t^mperaiuie 
to  which  they  are  80  much  exposed. 

We  find  that  those  engaged  in  the  manipulation  of  the  clay  are  the 
chief  sufferers  from  chest  diseases ;  such  as  throwers,  flat  and  hollow* 
ware  pressers  and  turners,  among  males^  and  chiDa^scourerSy  among 
female.  This  being  admitted,  the  next  question  ie,  why  do  these 
particular  work-people  so  suffer?  The  answer  beyond  all  doubl  is, 
from  the  inhalation  of  dust.  It  is  necessary  to  note  here  that  besides 
the  luDg  affections  primarily  doe  to  dust,  we  have  among  us,  also,  an 
excessive  prevalence  of  consumption,  associated  with  tubercular  disease. 
Unhappily,  consumption  is  widely  spread  among  all  classy  and  all 
trades,  and  is  by  no  means  a  sjjecial  disease  of  potters.  However,  its 
pr<xluction  is  favored  and  its  mortality  increased,  by  all  causes  oper- 
ating prejudicially  upon  the  lungs.  Of  such  causes  the  inhalation  of 
dust  holds  a  foremost  place,  and  it  is  owing  to  this  fact  that  oonsump- 
tion  claims  a  larger  proportion  of  victims  among  pottery-workers  than 
among  most  other  artisans. 

Habits  of  the  People, 

Further,  the  destructive  action  of  inhaled  dust  is  aggravated  by 
every  other  condition  or  circumstance  damaging  the  vitality  of  the 
whole  body.  Such  conditions  are  (1)  neglect  of  cleanliness  in  sbops^ 
in  work,  in  dress  and  in  personal  habits;  (2)  inattention  to  ventila- 
tion, and  to  the  heat  and  moisture  of  the  air  ©f  the  work-shop,  and 
(3)  intemperance,  and  irregular  living  and  dissipation. 

Granting  that  a  certain  measure  of  dust  is  nnavoidable  in  the 
process  of  manufacture,  the  conditions  damaging  to  healtli  just  enu- 
merated are  in  the  hands  of  the  workmen  themselves,  and  themselves 
alone,  or,  in  some  particulars,  in  conjunction  with  their  employers. 
Sorely  our  artisans  are  quite  capable  of  keeping  themselves  and  their 
shops  clean,  of  lessening  dust  and  of  securing  proper  ventilation. 

Likewise,  if  they  will,  they  can  repress  irregularities  in  the  condition 
and  hours  of  labor,  without  perpetual  oversight.  It  is  to  the  interesta 
of  those  employed,  and,  in  a  greater  or  less  degree,  of  employers  also^ 
to  insure  eYery  sanitary  advantage,  and  to  avoid  iri^gularities  in  the 
work  of  a  factory.  As  a  frequent  visitor  to  potteries,  I  noticed  great 
room  for  increased  cleanliness  and  carefulness  in  work.  More  clay  ift 
spilled  about  than  the  processes  justify.    Shops,  their  floors,  benches 
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and  shelves  are  not  brushed  and  washed  as  oflen  or  as  clean  as  they 
might  be;  there  is  too  little  sprinkling  to  keep  the  dust  down;  the 
clothes  of  the  workmen  are  often  of  very  unsuitable  material,  not 
as  comely  and  clean  as  they  might  be,  and  too  largely  carriers  of 
dust  for  future  inhalation  outside  the  shop. 

There  is  an  increasing  number  of  new  factories  constructed,  on 
more  or  less  improved  principles,  with  new  machinery  for  facilitating 
and  economizing  labor,  for  securing  the  ventilation  and  warmth  of 
the  shops,  and  generally  for  bettering  the  circumstances  and  surround- 
ings of  the  work-people.  Nevertheless,  much  remains  to  be  done,, 
and  many  shops  still  exist  which  are  unfit  places  to  labor  in,  and 
detrimental  to  health.  Yet  the  advantages  of  good  shops  will  be  lost 
to  the  careless  workman. 

He  is  but  little  better  off  than  in  an  ill-constructed  one,  if  he  pays- 
no  attention  to  ventilation,  cleanliness  and  heating.  So,  many  treat 
themselves  as  hot-house  plants,  and  such  they  become.  The  conse- 
quence is,  they  fall  a  prey  to  every  cold  current  encountered,  and  lay 
the  seeds  of  that  chronic  bronchitis  which  is  the  peculiar  appurtenance 
of  their  trade. 

Ventilation  is  air  in  motion,  so  that  what  of  it  has  been  rendered 
impure  by  breathing,  by  exhalations  or  by  the  processes  of  labor, 
becomes  displaced  and  removed,  and  thereupon  replaced  by  fresh  air 
from  without. 

Stagnant  air  is  made  worse  by  heating  it.  Hence  arises  one  defect 
of  the  warming  of  shops  by  hot  water,  hot  air  or  steam-pipes.  This- 
mode  of  heating  is  rarely  combined  with  proper  ventilation,  and  as  a 
result  we  have  hot,  close  air,  which  favors  the  drying  and  diffusion 
of  dust  through  the  shop,  which  is  productive  of  languor  among  the 
inmates. 

A  reference  has  been  made  to  the  ill-adapted  clothing  worn  by  too 
many  potters.  What  is  required  is  suitable  light  woolen,  washing 
material,  made  into  an  easy-fitting  garment,  which,  as  a  non-conductorr 
shall  keep  out  both  heat  and  cold  from  the  surface  of  the  bo<ly,  and  at 
the  same  time  allow  free  transpiration.  To  make  matters  worse 
many  of  the  workmen  will  frequently  stand  in  their  shirt-sleevea 
about  the  door  (ft  in  the  yard  and  catch  the  cold  which  may  by-and- 
by  prostrate  them  with  inflammation  of  the  lungs,  or  with  acute 
rheumatism. 

A  few  words  are  appropriate  respecting  two  other  matters  seriously 
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affecting  the  health  of  potters^  viz.,  irregular  habits  of  life  and 
intemperance.  These  directly  damage  the  health  and  also  diminish 
the  powers  of  resistance  of  the  system  to  thecaueea  of  disease. 

In  the  category  of  irregular  habits  we  include  irregular  mealSi  Imte 
hours  and  sensual  excesses.  But  the  abuse  of  intoxicating  drinks 
stands  foremost  among  the  causes  destructive  of  life  and  health. 
Yet  it  rarely  stands  alone,  for  generally  the  several  irregular  habits 
referred  to  are  associated  with  it  as  oonsequences.  Intoxicating  drinks 
are  directly  injurious  to  the  lungs  when  taken  in  such  exceas  as  to 
utterly  load  the  blood  with  carbon,  for  the  removal  of  this  element 
is  a  principal  business  of  the  lungs^  and  oonseriuently  an  overdose  of 
it  encumbers  and  embarrasses  those  organs.  They  also  gorge  the  liver 
and  damage  digestion,  with  the  further  result  of  increasing  the 
embarrassment  of  the  lungs,  for  in  the  ho  man  body  one  organ  or 
function  is  so  bound  up  with  another  that  if  one  member  suffers  all 
the  other  members  suffer  with  it.  You  cannot  with  impunity  sin 
against  one  organ  of  the  body.  Yon  cannot  drown  your  stomach 
with  beer  without  paying  for  it  in  your  lungs  as  well  as  elsewhere. 

Who  do  medical  men  find  to  resist  beat  the  unfavorable  conditions 
of  his  employment  and  generally  live  the  longest?  Why,  the  man 
who  is  prudent  and  temperate  in  all  things.  He  may  not  win  the 
applause  of  his  fellow-workmen,  and  may  be  considered  mean  and 
wanting  in  mirth  and  good  fellowship,  but  he  has  chosen  the  better 
part,  and  too  frequently  will  witness  with  pain  the  break-down  of  his 
once  jovial  acquaintances,  the  wreck  of  their  health  and  the  premature 
closing  of  their  career.  A  very  large  majority  of  those  on  the  sick 
list  among  the  potters  of  Trenton,  with  the  various  forms  of  potters* 
diseases,  are  or  have  been  heavy  drinkers  of  intoxicants. 

One  of  the  manufacturers  remarked,  **  Keep  drink  away  from  the 
potters,  and  you  would  thereby  keep  sickness  largely  away  from  them," 

Indiscretions  and  Faults  in  Hobits  and  Modes  of  Living. 
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Did. — Acknowledging  as  we  must  do  that  improper  food  is  a  fertile 
source  of  sickness  with  working  people,  it  falls  quite  within  the  scope 
of  this  paper  to  say  a  few  words  about  diet.     Observation  seems  to 
justify  the  inference  that  with  many  people  the  diet  chosen  is  that  ■ 
which  costs  them  the  least  trouble  in  its  preparation.  | 

Cooks  are  very  scarce  in  our  workingraen's  homes,  and  the  inventive 
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capacities  of  our  female  potters  in  preparing  savory  meals  are  of  the 
feeblest  sort.  To  frizzle  a  bit  of  bacon  with  or  without  cheese,  to 
brown  and  dry  up  over  the  fire  a  portion  of  butchers'  meat  and  to 
boil  a  batch  of  potatoes  is  a  oomprehehsive  summary  of  the  culinary 
acquirements  exercised  by  many  housewives. 

A  home-prepared  meal  such  as  has  been  described  is  assuredly  not 
appetizing,  and  it  is  not  sufficiently  nutritious,  nor  again  is  it  easily 
digestible.  It  wants  a  great  deal  of  liquid  to  wash  it  down,  and  the 
fluids  chosen  are  commonly  beer  and  tea,  which,  when  abused,  add 
still  further  to  the  toils  and  troubles  of  the  unfortunate  stomach. 
Besides,  such  insipid,  routine  meals  call  for  some  articles  to  give  relish, 
and  of  these  the  best  patronized  are  pickles  and  condiments.  Then 
again,  in  most  of  our  potteries  the  operatives  eat  their  noonday  mejil 
an  the  factory.  To  eat  food  in  any  shop  is  a  proceeding  fraught  with 
evil.  It  favors  irr^ular  and  scratch  meals,  and  hasty  and  slovenly 
feeding,  with  the  consequence  of  damaged  digestion  and  impaired 
nutrition  and  vigor.  To  take  meals  in  shops,  where  the  air  is  tainted 
with  many  breaths,  and  by  the  processes  carried  on,  probably  also  un- 
duly heated,  and  inevitably  pervaded  by  more  or  less  dust,  stands  to 
common  sense  as  being  detrimental  to  health.  It  likewise  encourages 
idleness  and  idle  gossip.  Hence,  it  is  far  better  for  all  work-people  to 
<][uit  their  shops  and  get  their  meals  outside.  The  exit  to  the  open  air, 
the  diversion  of  the  mind  from  the  circumstances  attaching  to  their 
labor,  and  the  exercise  enforced  by  the  journey  to  their  homes  or  else- 
where, are  all  conditions  favorable  to  digestion.  However,  some  of 
the  workers  live  remote  from  the  factories  and  say  they  are  obliged  to 
take  the  principal  meal  of  the  day  in  the  shops. 

In  many  of  the  large  potteries  in  England  a  mess-room  is  attached, 
<K)nveniently  furnished,  and  having  in  some  instances  a  kitchen 
annexed  under  the  management  of  a  trained  cook.  Such  an  arrange- 
ment presents  great  advantages  to  factory  operatives,  particularly  by 
insuring  to  them  hot,  fresh  and  well-cooked  food,  with  surrounding 
comforts,  cleanliness  and  warmth. 

In  a  few  of  the  larger  establishments  here,  or  where  several  are 
located  together,  we  might  well  wish  to  see  carried  out  the  plan  indi- 
cated, but  where  this  is  impracticable,  private  adventure  might  supply 
the  need  by  individual  enterprise. 

Sedentary  Employment. — This  source  of  ill  health  is  in  no  wise 
peculiar  to  the  potter's  art.     It  obtains  in  the  majority  of  our  indus- 
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trial  occupations,  and  doubtless  operates  more  prejudicially  in  many  of 
them  than  in  the  manufacture  of  pottery  j  for  example^  the  millioer 
and  dressmakers'  shops.  However,  its  effects  among  our  artisans^ 
imrticularly  those  engaged  iu  the  finishing  departments,  and  when 
this  is  carried  on  in  hot,  il]-venti!ated  and  dusty  work-shops,  are  so 
obvious  and  so  common  that  sedentary  employment  in  this  oonnectioo 
has  a  claim  on  our  attention,  and  the  diminution  or  prevention  of  its 
baneful  results  constitutes  a  worthy  object  of  our  study. 

In  the  first  place,  its  effects  are  more  seen  among  female  artisans^ 
inasmuch  as  they  represent  a  larger  proportion  of  those  engaged  in 
sedentary  pursuits,  and  for  these  obvious  reasons  the  work  in  the 
finishing-shops  is  well  adapted  to  females,  and  can  be  done  by  them 
at  a  cheaper  rate  than  by  men.  It  is  a  kind  of  work  that  requires 
very  slight  bodily  labor,  whilst  it  needs  delicate  manipulation,  and^ 
in  the  next  place^  it  is  in  accord  with  the  less  active  and  in-door 
habits  of  women. 

Iu  what  way,  then,  let  us  inquire,  do  sedentary  employments 
damage  health?  Well,  the  human  machine  is  furnished  with  ap- 
pendages, or  limbs,  intended  for  active  use.  Locomotive  organs  are 
desiguetl  for  locomotion,  and  it  is  not  the  office  of  our  legs  to  serve 
for  attachments  to  a  chair  or  stool.  That  the  limbs  may  be  nour- 
ished, it  is  essential  that  the  muscles  moving  them  be  kept  in  activity* 

Moreover,  that  circulation  and  nutrition  of  the  entire  body  be 
maintained y  sufficient  exercise  is  re<:juistte.  Sedentary  occupation 
implies  retarded  or  sluggish  circulation,  and  languishing  digestion 
and  nutrition. 

If  the  circulation  be  slow,  respiration  is  also  slow  and  less  effective^ 
the  blood  is  l^s  perfectly  aerated  or  purified,  and  therefore  every 
organ  supplied  by  it  is  a  sufferer.  Hence,  the  production  of  stomach 
and  liver  disorders ;  of  various  local  congestions,  and  of  many  general 
ailments.  But  the  ill-effect*3  of  sedentary  work  are  almost  always 
made  worse  by  accompanying  conditions;  e.  g,,  limited  area  of  shop^ 
imperfect  ventilation^  dust  re-breathed,  and  heated  air  and  noxious 
fumes  from  the  processes  of  work. 

Sedentary  labor  works  still  greater  harm  when  it  encourages  resort 
to  alcoholic  drinks  to  stimulate  appetite  or  flagging  energy.  Every 
drop  taken  is  a  drop  too  rauchj  and  will  leave  its  mark  in  some 
damage  to  the  body,  especially  to  the  liver  and  kidneys,  and  will,. 
Withal,  augment  the  very  discomforts  for  the  relief  of  which  it  ia 
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imbibed.  The  same  may  be  said  of  pickles  and  condiments.  Stomach 
and  liver  disorders  rank  foremost  among  the  consequences  of  seden- 
tary work,  and  they  are  always  a|]^gravated  by  improper  food  and 
•drink)  and  n^lect  of  out-door  exercise.  The  consequences,  therefore, 
of  sedentary  work,  as  witnessed  every  day  by  observing  physicians, 
•may  be  summed  up  as  follows :  Lack  of  energy,  general  debility, 
want  of  appetite,  indigestion,  defective  blood-making,  and,  hence, 
foloodlessness  or  ansemia,  sensitiveness  to  cold,  constipation  and  a 
tendency  to  internal  congestions,  particularly  about  the  lower  parts  of 
the  body. 

Unneoesaarjf  Exposure  to  Heat^  Cold  and  Wet. — The  result  of  such 
^exposure  other  than  inflammations  of  the  chest  or  elsewhere,  are  wit- 
nessed in  the  shape  of  rheumatism  and  its  allies.  The  pottery  work- 
men most  liable  to  rheumatic  affections  are  overirmen  and  kUnmefif 
who  are  greatly  exposed  to  heat  and  strong  draughts.  Standing  at 
their  work,  with  a  fierce  heat  in  front  of  them,  their  backs  are  at  the 
«ame  time  blown  upon  by  rapid  currents  of  cold  air,  which  produce 
mischievous  chills,  and  too  frequently,  rheumatism  therewith.  And 
to  make  matters  still  worse,  it  is  a  custom  with  workmen  to  throw 
aside  clothes,  and  in  that  way  further  favor  the  arrest  of  perspiration 
and  the  rapid  cooling  of  the  surface  of  their  bodies.  They  indeed  pay 
dearly  for  the  greater  coolness  and  freedom  they  gain,  and  it  remains 
for  them  to  learn  that  light  woolen  materials  are  not  only  defensive 
against  cold,  but  against  heat  also. 

Before  quitting  this  subject  of  rheumatism,  let  me  add  that  those 
who  once  suffer  are  very  likely  to  suffer  again ;  and,  moreover,  that 
to  a  certain  extent  they  transmit  a  tendency  to  it  in  their  offspring. 

Further,  it  is  the  most  common  source  of  heart  disease,  with  dropsy 
as  its  sequel.  And  lastly,  it  is  a  malady  which  finds  a  specially  suit- 
able soil  where  strong  drinks,  especially  malt  liquors,  are  indulged  in, 
and  where  dissipation  has  sapped  the  health. 

Sanitary  Condition  of  Our  Potteries, 

The  potteries  are  mostly  built  without  any  regard  to  healthfulness 
of  location.  Cheapness  of  site  seems  to  have  largely  controlled  the 
location  of  them.  There  has  not  been  any  under-draining  of  the 
grounds  or  their  surroundings  on  which  the  potteries  are  erected* 
Many  of  the  locations  are  extremely  objectionable  so  far  as  healthful- 
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nesd  of  location  and  surroundiogs  are  csonoerned.  One  of  them,  par- 
ttcularly,  is  built  in  the  midst  of  the  Swamp^  so  called^  one  of  the 
filthiest  and  most  iiosanitary  parts  of  the  city.  The  health  of  the 
proprietors  as  well  as  those  empluyeil  by  them  has  been  serioosly 
damaged  by  the  unhealthy  surroundings  of  this  pottery. 

Most  of  the  factories  have  been  recently  built,  and  are  a  great  im- 
provement over  the  old  ones.  They  are  all  said  to  be  far  superior  ii^ 
a  sanitary  view,  to  most  of  the  potteries  in  England*  The  lighting 
and  ventilation^  however,  of  many  of  them  here  might  be  greatly 
improved.  The  portions  of  the  buildings  most  neglected  as  to  lights 
are  the  basements  and  stairways.  There  is  absolutely  no  system  of 
ventilation,  and  what  has  been  attempted  is  very  imperfect. 

In  very  many  of  the  potteries  the  windows  are  not  hung,  and  can- 
not, therefore,  be  pulled  down  from  the  top.  This  would  not  be 
necessary  if  ventilators  were  placed  above  the  windows.  Indefinite 
improvements  in  the  direction  of  cleanliness,  and  the  supply  of  pure 
and  duBtlesB  air  to  them,  are  possible. 

"Whitewashing  is  not  done  as  often  or  as  thoroughly  as  it  shoald  be. 
Some  have  not  been  whitewashed  since  built,  and  as  a  result  dust  of 
all  kinds  has  accumulated  on  walls  and  ceilings.  Draughts  of  air 
blow  it  about,  and  of  course  it  is  inhaled  by  the  workmen.  The 
shops  should  be  whitewashed  at  least  once  a  year — better  twice. 


Water- C  loads. 

The  water-closet  accommodations  in  connection  with  our  potte 
are  faulty,  and  many  of  them  were  in  a  filthy  condition,  as  well 
remote  from  the  workshops.  As  a  consequence,  the  work-people  are 
compelled  to  go  a  considerable  distance  from  the  hot  work-shops  in  the 
open  air,  and  exposed  to  storms  ©f  rain  or  enow  in  winter. 

Many  of  the  operatives  have  contracted  severe  and  fatal  colds  in 
this  way.  This  condition  of  things  should  be  remedied  at  once. 
Urinals,  at  least,  should  be  placed  in  every  work-shop,  or  contiguous 
to  it,  under  shelter,  so  that  the  workmen  would  not  be  obliged  to 
expose  themselves,  as  they  now  do,  whenever  they  attend  to  the  ordi- 
nary calls  of  nature. 

Only  one  pottery  was  found  with  urinals  attached  to  the  work 
shops. 
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Elevators. 

In  most  of  the  potteries  elevBtors  are  in  nse^  bnt  in  some  the  clay 
is  still  carried  up  on  the  heads  of  boys  and  men  from  the  slip-honse. 
This  is  heavy,  straining  work,  especially  when  done  by  boys,  and 
many  of  them  are  overworked  in  this  way. 

Elevators  shonld  be  provided  in  every  pottery.  Potters,  as  a  dass^ 
have  rarely  room  for  complaint  of  overwork.  The  system  prevailing 
among  them  is  that  of  piece-work,  and  therefore  the  duration  of 
their  labor  is  largely  within  their  own  power. 

Overwork  is  a  widely-recognized  and  much-talked-of  cause  of  ill- 
ness, yet  it  finds  but  few  victims  among  those  engaged  in  our  potteries. 

What  preventive  measures  can  be  taken  against  the  evils  akeady 
described? 

Prevefniion. 

One  other  lesson  before  we  leave  this  subject,  on  the  ills  flowing 
from  the  inhalation  of  dust.  Keep  it  out  of  the  lungs,  by  all  means. 
But,  besides  this,  use  every  precaution  against  catching  cold,  for  a 
cold  on  the  chest,  affecting  the  bronchial  tubes,  or  the  lung  tissue 
itself,  lends  increased  activity  to  the  dust  that  pervades  the  lungs, 
and  brings  about  that  solidification  of  those  organs  which  is  the  chief 
characteristic  of  potter's  consumption,  and  the  immediate  cause  of  the 
asthma  from  which  they  so  greatly  suffer. 

The  composition  of  the  glaze  is  such  that  it  dries  with  great  rapid- 
ity and  forms  quickly  an  impalpable  powder,  most  readily  detached 
and  diffused  through  the  air.  Hence,  in  a  dippers'-shop  the  work- 
people themselves,  every  part  of  the  apartment  and  all  articles  about 
are  powdered  over  white,  and  when  the  rays  of  the  sun  dart  through 
the  air  of  the  shop  the  fine  dust  is  rendered  perceptible  to  the  eye. 
Now,  there  are  dippers  and  dippers.  There  are  workmen  who  carry 
on  the  trade  for  many  years,  suffering  nothing  beyond  a  little  colic  or 
constipation,  and,  it  may  happen,  some  derangements  of  digestion. 

On  the  other  band,  there  are  others  who  fail  within  a  few  months 
afler  beginning  their  employment  in  a  dipping-house.  Why  is  this? 
Well,  it  must  be  granted  that  some  persons  are  more  susceptible  to 
lead-poisoning  than  others,  and,  again,  that  some  glazes  are  more 
poisonous  than  others.    In  one  pottery  not  a  single  case  of  lead- 
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poiflODiDg  bad  occurred  since  the  old  dippers  and  potters  that  came 
over  from  England  had  died.  It  ia  also  said  that  tlie  English  potters 
use  more  lead  in  their  glaz^  than  is  used  by  the  manufacturers  here. 
Nevertheless^  the  principal  explanation  of  the  fact  is  that  some  men 
are  much  cleaner  in  their  work  than  others,  that  they  use  greater  pre- 
^autionSj  and  that  they  are  altogether  more  considerate  of  their  health. 
The  primary  preventivef?  of  lead-poisoning  resolve  themselves, 
therefore,  into  the  observance  of  cleanliness  of  person,  of  dress  and 
of  the  shop.  The  work-rooms  must  be  well  ventilated  ;  exoeadve 
heat  avoidetl,  because  this  favors  the  production  and  diffusion  of  dost 
and  renders  the  perspiring,  thirsty  workman  a  i^eadier  prey  to  its 
absoTDtion.  Moreover,  to  keep  down  the  dust,  the  shops  should  be 
freely  sprinkled  with  water  and  kept  scrupulously  clean, 

RfspiriUors, 

Among  the  most  effective  measures  against  the  inhalation  of  dust  is 
the  wearing  of  respirators  so  aa  to  cover  both  the  mouth  and  nose. 
To  be  protective  they  must  cover  both.  No  elaWrate  mechanism  is 
necessary,  A  piece  of  wool  possesses  a  marvelous  power  in  filtering 
the  air  passing  through  it  from  all  solid  particles. 

But  as  it  is  not  easy  or  agreeable  to  plug  the  mouth  and  nostrils  with 
wool,  we  may,  as  suggested,  with  little  loss  of  eflfieiency,  substitute 
6ome  woolen  material,  and  none  is  more  suitable  than  crape.  Of  this 
two  or  three  folds  may  be  attached  to  a  rude  frame  of  bonnet  wire, 
bent  across  the  nose  and  kept  in  position  by  a  piece  of  elastic  cord 
paasing  around  the  head  over  the  ears.  The  wife,  or  daughter,  or 
sister  of  any  one  could  soon  make  such  a  respirator.  This  simple 
instrument,  as  already  stated,  would  keep  the  luogs  and  stomach  free 
from  dust,  whether  of  lead,  or  of  chiy,  or  of  coal.  Some  object  to  a 
respirator  on  account  of  their  appearance.  But  surely  health  is  more 
valuable  than  mere  appearance  or  the  figure  we  make  before  our 
fellow-men.  Another  objection  is  that  respirators  somewhat  eralmrrass 
the  breathing  and  keep  moisture  disagreeably  about  the  mouth.  There 
ia  some  force  in  this,  but  it  should  not  weigh  against  the  advantages  of 
the  respirator  and  should  count  as  naught. 

There  is  a  respirator  known  as  the  Kurd  Automatic  Respimtor,  of 
£ast  Saginaw,  Michigan,  that  is  provided  with  valves  and  does  away 
with  all  serious  and  reasonable  objection  to  the  use  of  respirators. 
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Touching  thii^  question,  there  is  jet  another  point  that  must  be 
mentioned,  viz.,  the  employment  of  chiklren  where  lead  is  used,  and 
particularly  in  dipping- rooms.  Experience  has  shown  that  they 
become  victims  to  the  poison  more  readily  than  adults.  But  where 
such  work  is  assigned  to  them  their  parents  or  their  employers  should 
certainly  be  required  lo  provide  protective  means  against  the  injuries 
they  are  exposed  to,  and  not,  as  too  frequently  happens,  put  these  boys 
and  girls  to  work  in  most  unsuitable  clothes,  often  ragged  and 
besmeared  and  powdered  over  with  the  poisonous  glaze,  in  the  absence 
of  aprons  and  "  slops  "  to  protect  them.  Enough  has  been  said,  perhaps, 
of  cleanliness  in  person,  and  dress,  and  work  as  a  safeguard  against 
<lust,  whether  arising  from  clay  or  from  glazes.  But  there  are 
auxiliary  measures  to  be  taken.  What  other  precautions  should  be 
taken,  particularly  where  lead  is  used  ?  In  the  first  place,  as  already 
hinted  at,  the  clothes  should  be  protected  when  at  work  by  slops  and 
very  ample  aprons,  and  in  the  case  of  girls  and  women  their  long  hair 
should  be  covered. 

All  unnecessary  flimsy  and  fluffy  articles  of  dress  should  be  laid 
aside  when  at  work.  Outer  garments,  such  as  cloaks,  coats  and 
shawls,  should  be  hung  up  in  some  apartment  outside  the  work-shop, 
whilst  the  shaking  and  brushing  of  the  protective  coverings  should  be 
done  in  the  open  air,  and  in  such  a  manner  that  the  dust  may  be 
blown  from  the  person.  Great  cleanliness  of  the  hands  and  face 
should  be  observed.  To  secure  this  a  lavatory  or  some  sort  of 
washing  convenience  ought  to  be  found  in  every  factory  and  within 
the  reach  of  every  work-shop,  and  for  those  using  lead,  nail-brushes 
and  soap. 

Flint  and  Spar  Mills. 

There  are  two  of  these  in  the  city,  in  which  over  fifty  men  are 
employed.  Those  employed  in  these  mills  are  great  sufferers  from 
dust,  and  but  few  of  the  men  remain  at  the  work  longer  than  two 
years.  The  flint  is  first  calcined  in  kilns  and  then  ground  in  large 
cylinders  with  pebbles.  The  feldspar  is  first  placed  under  large 
stones,  or  crushers  as  they  are  called,  and  is  not  calcined.  After  that, 
it  is  placed  in  the  cylinders  and  ground  into  a  fine  state.  The  dust 
from  this  is  inhaled  by  the  workmen,  and  they  very  soon  become 
asthmatical.     In  one  of  the  mills  they  have  a  fan  and  dust-pipe,  which 
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carry  away  some  of  the  dost  when  the  cylinders  are  opened  and  the 
aereeniDg  process  goes  od.  All  of  the  men  are  compelled  to  wear 
reapirators,  but  with  all  the  precautions  used  the  men  soon  give  out 

Conduaions, 

Having  now  given  a  tolerably- complete  review  of  those  unfavor- 
able conditions  of  labor  whk-h,  whether  accidental  or  unavoidable) 
prevail  among  those  engaged  in  the  manufacture  of  china  and  earth- 
enware, it  must  be  admitted  that  the  occupation  of  potters  is,  by  no- 
means,  a  healthy  one. 

Id  making  these  investigations  the  writer  has  had  an  unusually 
wide  field  of  observalton,  owing  to  a  long  residence  in  Trenton  (over 
twenty-three  years)  and  in  attendance  on  many  families  of  the  work- 
ing potters.  The  information  and  clinical  knowledge  thus  obtained^ 
as  well  as  a  personal  inspection  of  all  the  potteries  in  Trenton  and 
vicinity,  and  careful  inquiries  made  at  the  time,  have  impressed 
themselves  on  the  mind  of  the  writer  as  laden  with  issuer  of  the  i 
utmost  importance  to  the  health  and  well-beiog  of  those  engaged  infl 
this  industry. 

Tlie  fiulyect  has  been  treate<l  in  a  critical  and  practical  manner. 
All  the  facts  as  to  the  perils  to  health,  so  far  as  could  be  obtained, 
have  been  pointed  out. 

We  have  departed  from  the  usual  custom  of  giving  death-rate  and 
table  of  statistics,  as  we  have  not  accurate  lists  reaching  over  suffi- 
ciently-long  periods.  A  long  list  of  those  sick  and  suffering  with  thef 
various  diseases  peculiar  to  potters,  as  well  as  the  results  of  Eeveral 
post-mortems,  had  been  collected  and  prepared  for  publication,  but 
we  await  the  accumulation  of  larger  numbers.  ■ 

The  (piestion  is  a  living  one,  and  what  the  public,  those  most  iater- 
estedy  desire  to  know,  is  the  cause  and  prevention  of  disease  amonj 
this  skillful  class  of  artisans. 

To  extension  of  machinery  we  may  also  fairly  look  for  amelioration 
in  the  various  departments  of  the  potters*  art,  and  equally  also  for  the 
means  of  upholding  our  position  as  manufacturers  against  •foreign 
rivalry.  Nay,  more,  even  with  regard  to  the  latter  desideratum,  the 
healthfulness  of  our  working  potters  cannot  serve  otherwise  than  as 
a  valuable  contributory  factor. 

In  all  trades,  the  minds  of  those  engaged  in  them  are  prone  to  get 
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BO  engrossed  by  daily  detail,  and  their  methods  to  acquire  so  routine 
a  character,  that  defects  in  their  mode  of  work  pass  unnoticed — a  kind 
of  indifference  or  dislike  to  innovations  steals  over  them,  and  there 
ensues  a  perpetuation  of  erroneous  practices  and  contracted  ideas  and 
aims,  inimical  to  health,  progress  and  prosperity.  In  such  instances, 
an  unprfjudiced  outsider  may  spy  out  prevailing  defects,  and,  though 
uninitiated  in  the  mysteries  of  the  trade,  may  render  signal  service  to 
it  by  pointing  in  the  direction  of  reform,  and  by  suggesting  modes  of 
proceeding  or  courses  of  action  calculated  to  benefit  those  engaged  in 
the  business.  It  is  with  this  sole  object  in  view  that  this  paper  has 
been  written,  and  if  it  accomplishes  this  result  the  writer  will  be 
satisfied. 

Recapitulation. 

1.  That  dust,  and  the  liability  to  inhale  it,  is  the  principal  cause  of 
potters'  asthma  and  potters'  consumption ;  that  the  greatest  number 
of  sufferers  from  the  above-named  diseases  occurs  among  ''china 
scourers." 

2.  The  greatest  sufferers  from  lead-poisoning  are  dippers,  and  those 
assisting  them — glost- placers,  mixers  of  colors,  ground-layers,  majolica 
and  other  painters,  and  those  who  ''  fettle"  ware  after  it  is  dipped. 

Dippers  rank  first,  both  in  respect  of  numbers  attacked  and  of  the 
severity  of  attacks ;  ground-layers  are  a  small  body  of  work-people, 
but  in  proportion  to  their  numbers  suffer  largely ;  majolica-painting 
is  mostly  done  by  women  and  girls,  and  they  are  sufferers  from  lead 
in  an  undue  ratio. 

Again,  biscuit  painters,  who  use  glaze  mixed  with  gum-water  or 
some  simple  solvent,  hecxjme  affected,  as  do  enamel  painters  in  still 
rarer  instances.  Happily  for  all  who  work  in  lead  the  skin  affords  a 
most  effective  protection  against  its  absorption,  consequently  very 
little  enters  the  system  through  the  cutaneous  surface. 

The  lead-poison  must  find  its  way  principally  through  channels 
whereby  it  will  reach  absorbent  surfaces.  These  channels  exist  in 
the  nose  and  mouth,  which  conduct  it  to  the  hmgs  and  stomach. 

3.  That  the  pottery  workmen  most  liable  to  rheumatic  affections 
are  ovenmen  and  kilnmen,  who  are  greatly  exposed  to  heat  and  strong 
draughts.  They  also  suffer  much  from  colds  contracted  from  the  sud- 
den checking  of  the  perspiration,  whic^h  often  terminates  in  acute 
inflammations  of  the  chest. 


116        REPORT  OF  THE  BOARD  OP  HEALTH. 

4.  That  those  engaged  in  sedentary  occupations  suffer  most  from 
-disorders  of  the  digestive  organs,  liver  and  stomach,  followed  by  gen- 
-eral  debility,  defective  blood-making,  and,  hence,  blood lessness,  sensi- 
tiveness to  cold,  constipation  and  a  tendency  to  internal  congestions, 
particularly  about  the  lower  parts  of  the  body. 

5.  The  auxiliary  causes  to  be  mentioned  are  neglect  of  cleanliness 
in  work,  in  shops,  in  dress  and  in  personal  habits,  inattention  to  ven- 
tilation and  to  the  heat  and  moisture  of  the  workshop,  intemperanoe 
and  irregular  living.  My  observation  satisfies  me  that  a  large  majo^ 
ity  of  workers  in  potteries  do  not  remain  continuously  at  the  occapa- 
tion  for  more  than  from  fifteen  to  twenty  years,  and  that  careful 
attention  to  the  particulars  noted  would  increase  the  working-period. 

Finally,  that  the  removal  of  the  exciting  cause  or  causes  is  the  onlj 
rational  means  of  preventing  or  interrupting  the  diseases  of  potters. 

There  is  no  doubt,  however,  from  the  reliable  information  gathered 
from  those  who  have  lived  and  worked  in  the  potteries  of  the  Old 
World,  as  well  as  from  statistics,  that  pottery  operatives  io  this  coun- 
try are  in  better  health  and  longer  lived  than  in  England.  Oar 
•climate  is  drier ;  the  work-shops  are  mostly  new,  and  more  work  b 
'done  by  machinery. 


TYPHOID  FEVER  AT  MOUNT  HOLLY. 


BY   E.   M.   HUNT,   M.D. 


Early  in  June  the  Secretary  of  the  State  Board  of  Health  was  noti- 
fied by  Dr.  R.  H.  Parsons,  of  the  Local  Health  Board  of  Northamp- 
ton township,  and  by  Dr.  Parry,  of  Mount  Holly,  that  a  somewhat 
anusual  amount  of  sickness  was  occurring  in  Mount  Holly ;  that 
fiome  of  the  cases  were  of  doubtful  diagnosis  as  between  remittent  and 
typhoid  fever,  but  that  some  of  them  had  all  the  symptoms  of  pro- 
nounced typhoid  fever.  In  response  to  this  information,  on  June  6th 
the  Secretary  of  the  Board  visited  the  town  and  had  conference  with 
five  or  six  of  its  physicians.  I  was  able  at  that  time  to  get  some 
information  as  to  about  sixteen  cases,  although  in  some  of  these  the 
full  type  of  the  fever  was  not  declared.  There  were,  however,  ii^ 
some  of  the  cases,  the  usual  distinct  symptoms  of  typhoid  fever,  so  as 
to  leave  no  doubt  in  my  own  mind  or  in  that  of  the  others  with  whom 
I  consulted,  that  there  was  an  unusual  tendency  to  this  form  or 
fever.  We  were  not  delayed  in  accumulating  evidence  from  eruptions, 
hemorrhages,  &c.,  as  to  the  full  type  of  the  disease.  These  first  cases 
were  carefully  inquired  into.  There  was  no  common  source  of  milk- 
supply.  There  was  no  relation  to  any  single  well  of  water.  The 
cases  could  not  be  grouped  in  any  satisfactory  way.  At  least  five 
well-marked  cases  had  occurred  before  June  1st.  There  had  been  one 
case  of  typhoid  fever  some  time  before,  but  I  failed  to  find  any  con- 
nection between  it  and  the  cases  occurring  in  other  parts  of  the  town.. 
The  fever  did  not  seem  to  be  localized  in  any  one  part  of  the  city* 
It  was  natural  to  look  to  some  general  operating  cause. 

I  had  especial  occasion  to  make  inquiry  as  to  the  condition  of  the 
water-supply,  because  I  was  aware  that  it  was  taken  from  a  stream 
that  passed  through  the  village  of  Smiihville,  where  I  knew  there  had 
been  typhoid  fever  the  summer  before.  Of  this  I  had  received  intel- 
ligence through  Dr.  Thornton,  of  Moorestown,  who  very  wisely  had 
notified  me  that  he  had  a  patient  with  the  fever,  whom  he  was  satisfied 
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contracted  it  there.     The  place  was  at  once  visited  that  summer,  and, 
under  the  direction  of  this  Board,  the  fact  corroborated,  as  well  as 
some  conditions  found  which  were  unsanitary.     These  were  remedied, 
and  no  further  cases  of  fever  wei*e  reported  to  ue.     Dr.  Parry  was     i 
fully  familiar  with  the  facts,  as  he  had  visiteil  the  place  on  behalf  of  ■ 
the  State  Board  this  previous  year.  " 

Having  informed  myself  of  all  the  facts  as  to  Mount  Holly,  io 
company  with  Dr.  R.  H,  Parsons,  of  the  Board  of  Health,  t  went  to 
Smitbville.  I  readily  found,  from  genera!  information  and  afterwanl 
from  the  physidau  attending  cases  there,  that  there  was  typhoid  fever 
in  the  vicinity.  I  visited  the  boarding-house  where  there  was  at  thai 
time  one  case,  it  being  the  wife  of  the  gentleman  in  charge.  She  waa 
too  sick  to  be  seen,  and  said  to  be  past  recovery,  but  we  were  able  to 
have  an  interview  with  her  husband.  We  ascertained  that  she  had 
been  sick  for  about  three  weeks;  that  the  discharges  had  been  thrown 
into  the  house-closet,  from  which  they  directly  passed  by  a  short  pipe 
into  Rancocas  creek.  The  dit^charges  were  not  received  into  any 
disinfecting  solution  and,  although  it  was  said  that  some  disinfectant 
had  been  u%ed  in  the  closet,  a  full  inquiry  showed  that  so  little  of  any 
dhsinfectant  had  been  purchased  or  used  that,  practically,  all  the 
material  was  passing  daily  into  the  stream  in  its  natural  state.  W^ 
bad  the  further  evidence  that  there  were  other  closet  connections  ta 
the  stream,  and  that  in  general,  after  heavy  rains,  other  houses  on  tli\ 
hill  had  their  contents  washed  away  toward  the  stream. 

There  was  also,  as  since  discovered,  a  place  near  the  stream  where 
much  ftecal  matter  accumulated  until  washed  out  by  rains.  There 
was  no  very  elieerful  disposition  to  aid  us  to  a  knowledge  of  all  of  the 
facts,  but  most  of  them  were  ascertained.  ■ 

The  physicians  in  charge  hud  carefully  ordered  disinfection,  but 
the  orders  had  not  been  carried  out.  Conversation  and  correspond* 
ence  with  the  physician  in  attendance  gave  me  the  following  addi- 
tional facts:  The  case  inquired  into  and  two  others  in  the  village  of 
Smitbville,  began  between  May  2d  aud  dtK  Two  of  the  cases  were 
in  this  house.  The  other  case,  in  a  farm-house  near  by,  was  taken 
sick  May  9th  and  died  of  intestinal  hemorrhage  May  23d.  The  two 
cases  in  the  boarding-house  were  c*)nfineil  to  their  beds  six  and  eight 
weeks  respectively  and  recovered.  The  discharges  were  passed'daily 
into  Rancocas  creek,  up  to  June  7th.  While  there  were  some  scattered 
cases,  this  was  the  earliest  group  of  cases.  Dr.  Hollingshead,  of 
Pemberton,  attended  twenty -three  cases  outside  of  Smithviile.     Of 
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these,  two  were  yoang  men  who  worked  at  Smithville,  and  one  a 
seamstress,  who  had  been  at  Smithville  a  week  just  prior  to  the  first 
cases.  There  were  three  cases  in  one  family,  the  son  being  employed 
at  Smithville,  although  himself  not  down  with  the  disease. 

Six  of  the  twenty-three  cases  occurred  within  1,000  feet  of  Rancocas 
creek.  Thus,  an  investigation  of  cases  in  Mount  Holly,  as  also  some 
corroborating  facts,  seemed  to  show  this  to  be  the  head-center  of  the 
cases.  Afterward  the  cases  connected  with  Smithville,  but  sick  away 
from  there,  could  easily  be  the  centers  for  others,  and  our  inquiry 
therefore  made  it  certain : 

I.  That  there  were  cases  of  typhoid  fever  in  Mount  Holly. 

II.  That  these  cases  seemed  to  have  occurred  in  various  parts  of 
the  town  and  not  to  be  connected  with  a  localized  cause  on  any 
premises. 

III.  It  was  certain  that  Rancocas  creek,  from  wljich  the  water- 
supply  of  Mount  Holly  was  derived,  was  receiving  at  a  point  about 
three  miles  above  the  in-take,  typhoid  al vine  discharges  in  abundance, 
which  would  have  easy  conveyance  to  the  crib  from  which  the  drink- 
ing-water was  derived. 

Under  these  circumstances,  I  at  once  called  together  such  members 
of  the  Local  Board  as  I  could  command  and  stated  the  facts  in  evi- 
dence, and  with  Dr.  Parsons  and  the  Board  advised  that  all  water 
used  for  drinkng  in  Mount  Holly  be  boiled.  Dr.  Parsons  took 
Immediate  opportunity  to  promulgate  this  advice.  The  physician  in 
charge  at  Smithville  was  immediately  communicated  with  and  all 
discharges  properly  dealt  with,  and  under  no  circumstances  placed  in 
the  stream.  It  is  believed  that  after  June  7th,  pollution  of  the  water- 
supply  from  Smithville  was  interrupted,  and  so  far  as  typhoid  fever 
patients  were  concerned,  probably  discontinued.  From  this  time  the 
physician  of  the  Local  Board,  the  principal  practitioners  of  Mount 
Holly,  and  the  Secretary  of  the  State  Board,  exercised  all  authority  at 
their  command  and  gave  direction  as  to  necessary  precautions. 

Cases  of  the  fever  multiplied  quite  rapidly  from  the  1st  of  Jupe  to 
the  28th,  or  fur  about  three  weeks  after  this  advice  was  urged. 

In  order  to  show  the  tem(>crature  and  the  drought  and  sudden  rain- 
fall which  are  believed  to  have  influenced  the  time  of  outbreak  at  Mount 
Holly,  we  give  the  careful  meteorological  record  of  T.  J.  Beans,  at 
Moorestown,  for  May,  June  and  July,  1887,  This  needs  to  be  noted 
as  bearing  upon  the  times  of  outbreak  or  increase : 
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July, 

I  have  had  Bome  difficulty  in  obtaining  precise  water-supply  data  as 
to  the  beginning  period  of  all  caaes^  but  have  not  been  able  to  find  any 
casea  occurriug  after  Juue  in  those  who  drank  only  boiled  water^ 
unless  it  be  the  case  of  one  person  who  nursed  another  who  died  of  the 
disease. 

In  all  J  there  are  reported  to  us  about  100  cases  in  Mount  Holly  and 
vicinity.  I  have  particulars  as  to  about  fifty.  The  whole  number  of 
death.Bi  returned  of  typhoid  fever  was  six.  We  have  good  reason  to 
believe  that  many  of  the  cases  regarded  as  remittent  were  cases  of  mild 
typhoid  kver^  and  that  up  to  the  time  of  my  first  visit,  June  6tli,. 
ieveral  more  had  become  affected  with  fever  and  diarrhoea  from  & 
Qomrnou  source.     Also  a  few  cases  showed  dysenteric  type  and  were 
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called  dTsentery.  We  also  have  some  evidence  of  the  pollution  of  the 
Rancocas  creek  by  typhoid  fever  evacuations  above  Smithville  as  late 
as  July  27th. 

The  Secretary  of  the  Board  and  Special  Inspectors  visited  Mount 
Holly  as  often  as  seemed  necessary.  Dr.  Parsons  and  the  Secretary 
were  in  correspondence  and  the  files  of  the  newspapers  of  the  town 
will  show  that  there  was  no  concealment  of  the  peril  or  of  the  proper 
means  of  security. 

Up  to  this  time  all  that  was  necessary  to  assert  was  that  the  facts 
in  evidence  showed  that  the  Mount  Holly  water-supply  had  been  sub- 
jected to  a  special  source  of  pollution  in  that  the  discharges  of  typhoid 
fever  had  been  freely  deposited  in  it,  and  therefore  due  precaution 
required  its  boiling  for  a  time  after  this  pollution  had  ceased.  Since 
cases  of  the  fever  had  been  scattered  over  the  town  and  since  wells 
were  in  use  by  some  households  which  were  near  to  cesspools,  it  was 
also  advised  that  all  well-water  be  boiled  until  the  chief  peril  seemed 
past. 

While  for  the  time  all  questions  as  to  the  general  character  of  the 
Mount  Holly  water-supply  were  properly  iu  abeyance  to  the  one  fact 
of  special  contamination,  it  could  not  but  occur  that  questions  would 
be  raised  as  to  the  general  character  of  the  supply  independent  of  this 
special  peril. 

This  led  to  many  discussions,  opinions,  dissertations  and  examina- 
tions, oflScial,  individual,  {)er8onal  and  voluntary. 

They  seemed  to  supersede  the  necessity  on  the  part  of  the  Secretary 
of  his  offering  his  services  in  this  particular  direction,  and  becau8e  of  the 
partisan  feeling  prevailing  seemed  to  render  it  proper  that  this  Board 
should  await  any  further  demand  of  the  local  Board  for  information  as 
to  what  was  to  be  done  to  make  certain  a  pure  water-supply  when  the 
special  pollution  had  ceased  and  when  the  precaution  of  boiling 
could  not  so  well  be  maintained  as  amid  the  actual  prevalence  of 
disease. 

The  local  Board  promptly  informed  itself  of  some  errors  as  to  the 
locality  of  the  in-take,  the  times  of  drawing  the  supply,  the  condition 
of  the  mains,  of  dead  ends  and  of  the  reservoir,  and  secured  attention 
to  these  on  the  part  of  the  company.  The  company,  being  a  private 
water  company,  was  not  so  directly  under  control  as  if  it  had  been  a 
public  ownership.  The  experience  of  the  Board  certainly  revealed 
some  neglects  that  ought  not  to  occur  as  to  a  public  water-supply  and 
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Bbowed  how  Decessary  it  is  to  have  a  local  Board  of  Health  that  wiU 
make  from  time  to  time  techDical  exami nations.  It  is  not  the  first 
case  that  ha?  revealed  the  over-confidence  of  men  of  good  intent  to 
their  own  coustructions  and  methods,  merely  because  they  have  no 
iskilieil  knowledge  and  so  believe  that  they  are  in  possGBsion  of  all 
the  latest  improvements  or  have  excelled  them. 

The  condition  of  what  in  general  we  will  call  the  water- worke,  the 
dryness  of  the  season  before  the  last  of  May,  the  heavy  rains  follow- 
ing, the  amount  of  vegetable  organic  matter  naturally  in  the  stream, 
and  the  addition  thereto  abov^e  the  in* take  of  quantities  of  typhoid 
excreta^  seem  to  afford  the  most  natural  explanation  of  this  outbreak 
of  tjpiioid  fever  at  Moont  Holly.  That  there  were  an  unusnal 
number  of  cases  in  rural  towns  adjaceot  is  trne^  but  in  most  of  these 
cases  connection  can  be  traced  wilh  Mount  Holly  or  with  those  who 
worked  at  or  near  Smithville.  Where  it  cannot  be  there  is  no  other 
center  of  communication  so  likely. 

In  July,  the  Secretary  of  the  Board  issued  the  following  circular, 
which  was  freely  distribnted: 

cmcuLAB. 

"The  Secretary  of  the  State  Board  of  Health,  after  oonsnltatibti 
with  the  local  Board  of  Heaidi,  begs  leave  to  present  the  following 
brief  circular  letter  to  the  citizens  of  Mount  Holly.     It  cannot  but 
be  recognized  that  since  Aprd  1st  there  has  been  an  unusual  amount    - 
of  sickness  in  Mount  Hally.     From  the  first,  many  of  the  cases  of  ■ 
fever  have    l>een   of  a  reujittent   type,   without  any  other  distinct 
symi>tonn.     Several  cases  of  ty [)hoid  fever  have  occurred,  although, 
outside  of  the  city,  the  numl)er  ha-^  been  gre^itly  overstated.     There  has 
also  been  more  cases  of  bowel  afleclion  than  usual     More  recently 
aeveral  cases  of  dysentery  have  occnrred.     Since  about  the  first  of  ■ 
June,  when  tlie  State  Board  was  made  aware  of  an  increase  of  sick-    ■ 
nesflj  we  have  been  in  frequent  consultation  or  corre^^pondence  with 
members  of  the  local  Board,     It  had  much  reason  before  this  to  com- 
plain of  the  ap:ithy  of  the  citizens  of  Mount  Holly  as  to  sanitary 
conditiun^.     The  State  Board  long  before  had  very  clearly  and  forci-   M 
biy  expres^^ed  its  seus^e  of  this  want  of  care.     The  Board,  being  a    ■ 
towni?liip  Boanl,  was  less  independent  of  public  opinion,  and  had  not 
been  sustained  in  effi>rt8  to  secure  active  and  efficient  administration. 
Since  the  beginning  of  the  sickness  the  local  Board  has  had  better 
sup|>ort,  and  1ms  sought  to  remedy  exisling  evils. 

**At  our  first  examination  two  things  were  apparent — first,  that 
there  was  not  proper  precantion  as  to  the  location  of  cesspools  and  the 
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•disposal  of  household  wastes,  and  that  there  was  not  any  system  of 
sanitary  inspection  adequate  to  the  proper  sanitary  guard  of  such  a 
town.  Also,  that  where  wells  were  used,  some  of  them  were  not 
located  so  as  to  promise  a  safe  drinking-water. 

"A  still  more  serious  fact  was  revealed.  The  water-supply  of  the 
•city  was  receiving  freely  the  discharges  of  typhoid  fever  patients 
about  two  miles  above  the  reservoir  in-take.  In  heavy  rains  the  wash 
from  several  out-houses  also  entered  the  stream.  The  stream  itself 
always  abounds  in  a  high  amount  of  vegetable  matter,  and  is  not  one 
to  which  other  matters  of  any  kind  can  be  added  without  great  risk. 
It  was  on  these  grounds  that  the  advice  was  at  once  given  that  no 
water  from  thi-»  source  be  used  without  it  had  first  been  boiled. 
Further  investigation  showetl  that  there  was  unnecessary  ftMilness  at 
the  point  of  in-take,  that  flushing  of  pipes  was  neglected,  and  that  the 
condition  of  the  reservoir  was  not  what  it  should  be.  While  prompt 
attention  was  given  to  some  of  these  defects,  there  is  still  room  for 
improvement.  Chemical  examinations  have  shown  the  water-supply 
still  in  an  unsatisfactory  condition. 

*'  While  it  is  not  the  design  of  this  circular  to  attempt  to  decide 
whether  this  source  of  potable  water  will  have  to  be  abandoned,  it  is 
the  design  to  insist  upon  it  that  it  shall  not  be  useil  without  boiling 
until  the  loc»al  Board  shall  so  authorize.  The  tendency  to  sickness, 
the  recent  heavy  rains  and  the  overflow  of  the  low  lands  lead  us  to 
fear  serious  consequences  from  continued  sickness,  unless  every  pre- 
caution is  used.  While  the  number  of  typhoid  cases  has  steadily 
diminished  since  the  last  of  June,  other  forms  of  sickness  have  not,  ^ 
and  several  cases  of  dysentery  have  occurred. 

"We  believe  it  incumbent  upon  every  citizen  to  take  unusual  pre- 
cautions against  sickness,  and  to  aid  in  securing  the  most  exact 
cleanliness  of  all  surroundings.  Where  there  is  sickness,  disinfectants 
should  be  freely  used  in  vessels  that  receive  discharges.  A  table- 
spoonful  of  chloride  of  lime  in  a  pint  of  water  answers  every  purpose. 
This  should  also  be  used  in  any  sinks  or  house-closets  connecting  with 
•cesspools. 

"In  all  typhoid  or  dysentery  cases,  if  possible,  the  excretions  should 
be  buried.  This  Board  has  arranged  with  the  local  Board  for  a  prompt 
and  thorough  house-to-house  inspection  of  the  town.  It  is  believed 
that  if  all  aid  the  local  Board,  and  follow  any  additional  directions 
they  may  ste  fit  to  give,  there  will  soon  be  a  diminution  of  sickness 
and  a  speedy  return  to  the  usual  heulthfulness  of  this  locality." 

So  much  for  the  probable  origin  of  the  Mount  Holly  outbreak  of 
typhoid  fever.  The  table,  showing  the  meteorological  conditions, 
kindly  furnished  by  Mr.  T.  J.  Beans,  of  Moorestown,  exhibits  how 
ithe  alternate  dryness  and  wetness  favored  the  outbreak. 

As  to  the  Kancocas  creek,  as  a  source  of  water-supply  for  Moant 
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Holly,  there  is  need  of  careful  inquiry*  Before  this  occurrence,  it 
may  be  said  to  ha\^e  had  a  good  reputation.  It  is  time  that  those  who 
study  water-suppliea  regard  any  of  the  streams  flowing  through  peaty 
Boils,  or  abouodiug  in  vegetable  matters,  as  eonrcei  which  are  more 
liable  to  deterioration  than  others — although  it  is  generally  not  in 
their  relation  to  sodden  or  deaclly  diseases.  Strangers  are  often 
atlected  by  such  waters,  and  young  [persons  may  have  some  diarrhoeal 
disturbance.  Other  supplies  are  generally  desirable,  although  these 
are  not  always  to  be  condemned.  A  few  weeks  after  the  special  con- 
tamination had  ceased,  two  chemists,  Prof.  Leetls,  Ph.D.,  of  Stevens 
Institute^  Hoboken,  and  Shippen  Wallace,  Ph.D.,  of  Burlingtou,  made 
examinations  of  the  water-supply.  The  analysis  of  Prof.  Leeds  pre- 
sented chemical  and  biological  conditions,  and  that  of  S,  Wallace,  the 
chemical  only.  The  first  is  to  be  found  in  the  Pliiladelphia  Medical 
News  of  September  3d,  1887,  and  the  latter  was  a  report  made  to  the 
Mount  Holly  company,  and  contained  iu  the  Mount  Holly  Journal 
of  July  25th,  1887. 

The  respective  chemical  analyses  were  made  July  7th  and  July  2oth^ 
and  are  as  follows : 

I.    ABOVE   SMITHVILLE. 

Parts  per    Grattis'per 
lOJ^utw.        Gallon. 

Free  mmmonift..,. 0.002  00012 

Albominoid  ammonia... ,..,.... ..,t..«...»  0.015  00^87 

OijgeQ  required  to  oxidbs  organic  mattara 1.27  0  70 

Chlorine „ ,..,  045  026 

Hardneas , „„ ,  310  1.80 

Total  eolide 6  30  3.67 

Mineral  mattera.... ..*.. 3.30  1.92 

Organic  and  volatile  maitens 3.C0  1.76 


II.   PQMPISO  OTATIOir   AT  K0U9T  BOLLT. 

Farts  per 
lOO.OOO. 

Free  ammonia , ..,,. 0X06 

Albuminoid  ammonia.... .....„„. ..*  0.0165 

Oxygen  reqaired  bo  oxidise  organic  tnatiera ,...*  1.10 

Chlorine ,... 0,55 

Hardneaa , 2.20 

Total  flolids. 6  20 

Mineral  mattera.,.. , 3  30 

Organic  and  volatile  mattere 2.90 
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The  chemical  analysis  of  the  creek-water  made  for  the  water  com- 
pany by  Shippen  Wallace,  of  Burlington,  resulted  as  follows : 


4i 


"July  25th,  1887. 
To  the  Mount  Holly  Water  Company : 

"  Gentlealex — The  following  is  my  report  on  my  analyses  of  the 
samples  of  water  received  from  you : 

Tofal  BolidM.  parts  per  100,000 6.4 

LoFB  on  igaition,     *'         *' 3.4 

Chlorine,  *'  "      ..  0.10 

Free  ammonia,         "  "      0.006 

Albuminoid  ammonia,       "       0.032 

"The  small  amount  of  'chlorine'  would  indicate  that  the  water  is 
not  contaminated  with  sewage;  but  that  it  is  contaminated  with 
organic  matter,  there  is  no  doubt.  This  is  shown  by  the  great '  loss 
on  ignition/  and  while  this  lo.ss  is  not  always  due  entirely  to  the 
destruction  of  organic  matter,  in  this  particular  instance  I  think  it  is. 
It  is  also  shown  by  the  large  amount  of '  albuminoid  ammonia,'  which 
exceeds  the  limit  generally  accepted,  and  which  figure,  taken  alone  and 
with  no  knowledge  of  the  origin  of  the  water,  would  unquestionably 
condemn  it." 

Prof.  Leeds  concludes  from  his  analysis  that  the  waters  of  the 
creek  were  at  the  date  of  July  9th  polluted  by  sewage  at  or  below 
Smithville,  but  not  above  it.  The  Professor  concludes  that  by 
^'  aeration  under  pressure,  followed  by  filtration,"  this  water  could  be 
*'  rendered  pure,  colorless  and  palatable." 

Dr.  Wallace,  on  the  other  hand,  from  his  analysis,  concludes  that 
the  "contamination  of  the  water  has  been  caused  by  decayed  vegetable 
matter,  derived  from  sources  of  the  stream,  and  not  from  any  sewage 
or  animal  matter."  The  outbreak  had  occurred  several  weeks  before, 
and  early  as  June  6th  had  been  authenticated  as  typhoid  fever,  and  as 
typhoid  evacuations  were  proven  to  have  been  received  into  the  water- 
supply,  this  contamination  had  probably  ceased  over  a  month  before 
the  chemical  examinations  were  made,  and  new  cases  ceased  mostly  to 
occur  after  June.  We  submit  that  the  explanation  of  this  particular 
'  outbreak  is  to  l)e  found  in  the  specific  contamination  rather  than  in 
the  general  conditions,  but  confirmatory  of  pollution  of  some  kind. 
Since,  however,  after  the  special  pollutions  had  ceased,  these  competent 
authorities  claim  the  water  of  the  Kancooas  to  be  unfit  for  drinking 
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purposes,  either  it  should  be  made  fit  or  be  abandoned,  or  the  tcstimoiij 
of  the  experts  overthrown. 

For,  whether  we  take  the  view  of  Prof.  Wallace,  that  *^  the  con- 
tamination of  the  water,"  aa  he  found  it  July  25th,  "  has  been  caojsed 
by  decayed  vegetable  matter,  derivetl  from  sources  of  the  stream,  and 
not  from  any  sewage  or  animal  matter,  and  sickness  may  have  arisen 
caused  by  the  decomposition  of  this  vegetable  matter,"  or  the  view  of 
Prof  Leeds,  that,  in  addition  to  this  vegetable  matter,  the  stream  csod- 
tains  "animal  matter  in  the  nature  of  gewage,"  it  is  plain  that  there 
is  sufficient  gravity  in  either  of  the  statements  to  make  the  people 
uncertain  as  to  the  quality  of  the  water-supply. 

As  a  result  of  further  examinations  and  inquiries  made  in  October 
last,  the  fallowing  note  was  addressed  to  the  Local  Boards  of  Health 
of  the  townships  in  which  Mount  Holly  and  Smithville  are  located, 
as  also  to  the  water  company  : 

"State  Board  of  Health, 

"  Trekton,  N.  J.,  Nov.  1st,  1887. 

Tg  (he  Local  Boards  of  Healih  of  Ea^ihampion  and  Northampton 
townships,  Burlingtovi  county,  and  to  the  company  suppiyinff 
Mount  Holly  with  water : 

"Gentlemen — I  have  taken  opportunity  since  "the  typhoid  fever 
has  subsided  in  Mount  Holly  to  acquaint  this  Board  atill  further  with 
the  sources  of  pollution  to  which  Rancocas  creek  has  been  exposed 
and  to  some  of  winch  it  is  still  exposeil.  They  involve  such  risk  to 
the  health  of  the^e  townships  as  makes  it  the  imperative  doty  of  all 
concerned  not  only  to  apply  the  general  health  laws  of  the  Stale  as 
far  as  available,  but  the  special  law  as  to  the  pollution  of  streams 
OBe<l  for  a  public  water-supply.  Thlj^  power  rests  with  these  Boards 
and  with  the  water  company,  as  also  with  every  citizen  of  the?e  town- 
ships. It  does  not  re^t  with  memberr^  of  this  Board  not  residing  in 
I  the  district,  nor  has  it  been  conferred  upon  the  State  Board  by  law. 
But  it  is  nevertheles^s  an  imperative  duty  for  us  to  reiterate  these  facts. 
While  we  are  not  called  npou  herein  to  pronounce  judgment  as  to  the 
possibilites  of  a  pure  water-supply  from  Rancocaa  creek,  we  would  be 
recreant  to  our  duty  did  we  not  again  warn  you  as  to  sources  of  pol- 
lution still  existing. 
'*Ou  behalf  of  this  Board, 
"Respectfully  yours.*' 
mc 
cai 


We  are  glad  recently  to  hear  that  the  company  are  taking  active 
measures  to  secure  an  assured  purity.  This  supply  will  need  the 
care<\il  oversight  of  all  those  interested,  but  we  cannot  but  believe 
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that  every  effort  will  be  made  to  provide  a  supply  which  chemical  and 
medical  and  all  evidence  derived  from  experience  will  alike  confirm- 
as  safe  and  wholesome. 

Incidental  to  the  occarrence  of  typhoid  fever  at  Smithville,  Monnt 
Holly  and  about  Pemberton^  we  were  led  to  some  correspondence,  as 
to  the  tendency  to  fevers  and  epidemics  in  other  parts  of  Burlington 
county.  This  was  the  more  important^  as  it  was  occasionally  asserted 
that  fevers  prevailed  frequently  in  the  county.  This  was  not  substan- 
tiated by  our  inquiries. 

There  was  an  outbreak  of  typhoid  fever  at  St.  Mary^s  Hall,  Bur- 
lington, in  the  early  winter  of  1874.  The  first  case  occurred  on  the 
4th  of  December,  and  before  the  20th  of  the  month  there  were  eighty 
cases.  Sixty  remained  at  the  school  and  recovered.  Twenty  went 
home,  and  of  these  seven  died.  The  outbreak  seemed  clearly  traceable 
to  a  polluted  water-supply.  The  drinking-water  was  taken  from  a 
well  or  cistern  into  which  it  was  pumped  from  the  Delaware  river. 
Near  the  well  was  a  large  cesspool,  of  which  the  brick  and  cement 
had  crumbled  so  as  to  allow  a  leakage  into  the  water-supply.  Those 
who  drank  tea  and  coffee  only,  escaped  the  sickness.  Here,  therefore, 
the  cause  was  entirely  local.  Four  years  ago  there  were  fifty  cases- 
** about**  Medford,  but  of  a  mild  type.  There  have  been  occasional 
localized  outbreaks  of  continued  fevers  of  some  form  and  of  dysentery. 
It  is  quite  noticeable  that  in  this  county,  pumps  or  cisterns  are  fre- 
quently located  in  the  wash-house  or  kitchen-shed,  where  they  are  too 
apt  to  be  exposed  to  sources  of  contamination.  We  have  visited  many 
farm-houses  at  which  the  care  of  the  drinking-water  could  be  much 
improved.  The  same  is  true  in  several  of  the  small  villages  and. 
towns. 
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ABSTBACT8   FROM  THE 

PAPERS  AND  DISCUSSIONS  OF  THE  NEW 
JERSEY  SANITARY  ASSOCIATION, 

SESSION  OF  1887. 


BY  D.   C.   ENGLISH,  M.D. 


The  thirteenth  annual  meeting  of  the  New  Jersey  Sanitary  Asso- 
datien  was  held  in  the  Assembly  Boom,  at  the  State  House,  Trenton, 
commencing  Friday  morning,  October  28tb,  at  10:45  o'clock.    The 
President,  William  K.  Newton,  M.D.,  of   Paterson,  in  the  chair. 
After  the  Secretary's  Report  and  the  transaction  of  other  items  of 
business.  Dr.  J.  S.  Simpson,  of  Orange,  read  the  first  paper  on  '^  The 
Prevention  of   the    Spread  of   Contagious    Diseases    through   the 
Schools.''    After  alluding  to  the  difficulty  which  sanitarians  have  in 
prosecuting  their  work,  owing  to  the  ignorance  of  the  people  or  pure 
selfishness,  he  referred  to  the  good  the  physician  may  do  by  taking 
advantage  of  every  opportunity  offered  for  the  instruction  of  the 
laity  in  the  laws  pertaining  to  general  hygiene  and  public  health. 
For  as  the  public  becomes  enlightened  they  will  willingly  give  us 
their  aid  instead  of  offering  resistance.     He  said  that  the  vital  statis- 
tics of  the  State  for  the  past  year  show  that  about  one  death  in  every 
nine  is  due  to  some  contagious  disease,  and  as  one  death  in  every 
eleven  is  an  individual  between  five  and  twenty  years  of  age,  many  of 
these  must  be  school  children.     He  referred  to  the  great  importance, 
from  the  data  given,  of  preventing  the  development  of  contagious 
diseases  in  the  schools,  and  of  thoroughly  protecting  the  scholars  from 
contagion  after  any  of  these  diseases  have  once  developed.     At  some 
length  the  paper  described  the  characteristics  of  small-pox,  chicken- 
pox,  scarlet  fever  and  measles,  so  common  among  children.     All  of 
them,  he  claimed,  are  contagious,  and  therefore  may  be  carried  from 
one  person  to  another  by  individuals  who  have  been  exposed  to  the 
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contagion,  even  thoogh  in  good  bealtli  themselves.  The  potsotL  of 
the  three  is  extremely  tenacious  and  may  remain  virulent  for  a  very 
long  time.  The  speaker  thought  it  was  necessary  during  every  out- 
break of  epidemic  of  any  of  this  class  of  diseases  that  all  school 
children  should  be  carefully  watched  for  any  premonitory  symptoms 
sufficiently  significant  to  justify  their  exclusion  from  school.  The 
child  should  not  he  allowed  to  return  until  every  symptom  of  the 
disease  has  disappeared  and  desquamation  or  dessiccation  has  been 
entirely  completed.  No  clothing  worn  during  the  sickness  should  be 
allowed  in  the  school -house,  and  all  persons  exposed  to  the  disease  or 
living  in  a  house  where  it  exists  »hou!d  be  forbidden  to  enter  the 
school  until  all  the  cases  in  the  house  have  fully  recovered.  The 
physician  in  attendance  should  see  that  such  houses  are  thoroughly 
fumigated  and  disinfected. 

As  to  chicken-pox,  the  child  need  only  be  excluded  from  school 
while  suffering  from  it,  but  in  small-pox,  vaccination  should  be  re- 
quired. All  children  should  be  vaccinated  carefully  before  admitted 
to  school,  as  the  school  laws  require.  He  recommended  re-vaccina- 
tion every  five  years,  and  believed  it  would  be  well  if  it  were  done 
dimng  every  epidemic  of  the  disease. 

Diphtheria  the  speaker  considered  the  most  dangerous  of  all  dis- 
eases to  children.  Typhoid  fever,  whooping-cough  and  mumps  are 
all  diseases  that  neeil  much  care  in  handling.  They  are  all  contagious 
but  typhoid  fever.  The  morbific  elements  of  the  latter  seem  to  be 
innocuous  in  the  fresh  state,  and  only  become  virulent  when  allowed 
to  develop  into  activity  by  feeding  on  excreta  under  favorable  condi- 
tions. If  any  of  these  get  into  cesspools  or  sewers  they  may  cause 
disease  when  the  latter  are  cleauetl  out  unless  the  matter  is  thoroughly 
disinfected  before  disposal. 

When  typhoid  fever  or  diphtheria  arises  in  a  school-buildiog,  the 
surroundings,  drainage  and  drinking-water  should  l>e  most  carefully 
examined  and  all  defects  and  impurities  remedied*  He  did  not  believe 
it  necessary  to  exclude  from  school,  children  residing  in  houses  in 
which  typhoid  fever  cases  existed  if  they  themselves  were  unaffected 
by  the  disease.  He  believed  the  same  rule  applied  to  mumps  aud 
whooping-cough,  while  in  diphtheria  every  child  in  the  home  where 
it  existed  should  be  excluded.  He  also  spoke  of  scholars  affected  with 
cutaneous  contagious  diseases  as  favus,  tinea,  scabies  and  pediculosis ; 
that  no  scholar  should  be  allowed  to  attend  school  while  suffering  from 
cither  of  these  diseases. 
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The  doctor,  in  conclusion^  advised  that  dry  and  elevated  sites  shoald 
be  selected  for  school-houses,  where  the  children  may  have  plenty  of 
fresh  air  and  sunlight ;  that  the  buildings  should  be  so  constructed  as 
to  give  large  school-rooms,  perfect  drainage  and  ventilation,  ample 
play-grounds  and  plenty  of  pure  drinking-water.  This  would  place 
the  scholars  in  the  best  condition  to  resist  the  causative  influences  of 
disease.  Every  school-house  should  be  thoroughly  inspected  in  regard 
to  its  sanitary  surroundings  at  least  once  a  year  and  during  every 
epidemic. 

Dr.  E.  M.  Hunt,  after  expressing  his  appreciation  of  the  paper, 
said: 

''I  regard  the  prevention  of  the  spread  of  contagious  diseases 
through  the  schools  as  involving  almost  the  entire  subject  of  the 
spread  of  such  diseases,  since  children  are  most  likely  to  be  affected 
by  them,  are  most  frequently  the  carriers  of  them  and  because  their 
association  in  schools  exposes  more  persons  and  families  to  them  than 
occurs  through  any  other  instrumentality.  I  specify,  among  others, 
the  following  means  of  prevention : 

'^All  school  buildings  should  have  thorough  housekeeping.  This 
means  that,  at  the  b^inning  of  each  vacation,  there  should  t^  a  com- 

Elete  cleansing,  under  the  direction  of  a  committee  of  ladies ;  that  the 
nilding  should  be  looked  over  thoroughly  before  the  opening  of 
school ;  that  there  should  be  flushing  with  air,  aftier  the  close  of  school 
each  day,  and  that  in  many  schools  there  should  be  dusting,  cleansing 
and  whitewashing  on  one  or  more  Saturdays  during  a  term. 

"  The  teacher  should  have  the  name  of  parents,  and,  in  cases  of 
cities,  the  numbers  of  houses  represented  by  pupils.  In  case  any  house 
has  in  it  a  case  of  contagious  disease,  the  physician  should  be  seen  by 
a  Trustee  or  Clerk,  and  his  advice  taken  as  to  prohibiting  attendance 
therefrom.  If  there  is  any  epidemic,  the  Clerk  should  visit  each 
house  and  prohibit  attendance  where  he  found  cases.  We  do  not 
favor  the  closing  of  schools  because  of  a  very  few  cases,  as  it  is  an 
unnecessary  interruption  and  the  idle  children  are  about  as  apt  to 
oougr^ate  as  they  do  in  school. 

'^  In  case  of  small-pox,  there  should  be  more  systematic  inquiry  as 
to  vaccination,  and  Trustees  should  enforce  it,  without  waiting  for 
cases  of  small-pox  to  occur. 

"  Care  of  cloak-rooms  is  very  important  in  its  relation  to  contagious 
diseases.  As  diphtheria  has  come  into  such  prominence  as  a  commu- 
nicable disease,  and,  as  the  breath  is  so  much  the  vehicle  of  disease, 
any  case  of  sore  throat  in  a  scliool  should  at  once  be  noticed  and  the 
child  allowed  to  go  home.  The  use  of  a  little  borax  or  potassium 
diloride,  as  a  gargle,  is  always  a  safe  precaution. 

''  It  is  now  known  that  the  sputa  of  diphtheria,  whooping-cough, 
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&c,,  often  conveys  these  diseases.     Children  should  never  be  allowed 
to  spit  on  the  floor  in  a  school-room/' 

The  discussion  of  the  paper  was  further  participated  in  by  Shippen 
Wallace,  Ph.D.,  of  Burlington;  Dr.  J.  P.  Davis,  of  Milltown ;  Dra. 
E.  M.  Hunt  aud  H.  G.  Wetherill,  of  Treuton,  and  James  Owen,  C, 
E.,  of  Montclair.  The  following  were  some  of  the  pointa :  Children 
are  largely  the  conveyancers  of  these  contagious  diseases.  Methods 
of  isolation  as  one  of  the  most  difficult  points.  Immediate  notiBca- 
tion  to  the  Inspector  as  of  the  greatest  importance.  Teachers  should 
have  rolls  of  their  scholars,  where  there  homes  are,  and  they  should 
ascertain  why  any  pupil  is  absent  from  school.  Importance  of 
enforced  cleanliness,  not  only  in  the  home  but  also  in  the  school- 
room, cloak-room,  &c.  Spitting  about  the  rooms  should  be  prohibited 
— spittoons  being  provided.  Contagious  ophthalmia  was  referred  to. 
Tuberculosis  is  spread  through  sputa  in  certain  conditions,  Instaoces 
were  given  where  great  difficulty  occurred  from  the  ignoranoe  of  some 
physicians,  one  declaring  that  diphtheria  was  not  contagious,  another 
that  scarlet  fever  was  not  contagious.  Ignomnce  of  some  School  Trus- 
tees was  also  cited  as  one  of  the  diffieultiea  encountered. 


POLLUTION   OP  STBEAMS, 


E.  S.  Atwater,  counselor-at-lawi  of  Elizabeth,  next  r^d  a  paper 
on  "  The  Legal  Aspects  of  the  Question  of  the  Pollution  of  Streams,'' 
(The  paper  is  to  be  found,  page  37  of  this  report.) 

The  discussion  of  this  paper  was  opened  by  Dr.  E.  M*  Hunt,  Sec- 
retary of  the  State  Board  of  Health.  He  called  attention  to  the 
importance  of  this  subject,  referring  to  the  experience  of  the  danger 
from  water-contamination  in  Rah  way,  Elizabeth  and  Long  Branch 
during  previous  years.  We  should  make  our  aqueduct  companies 
carefully  examine  from  time  to  time  the  sources  of  supply  of  drinking- 
water,  the  reservoirs,  pipes,  the  contamiuationa  along  the  banks  of 
streams,  especially  about  the  point  of  in- take. 

Dr.  Gauntt,  of  Burlington,  spoke  of  the  interest  in  this  subject  as 
oompareil  with  twenty-five  years  ago,  and  dwelt  on  the  need  of  even 
greater  care  in  consequence  of  the  increased  sources  of  contamination. 
He  spoke  of  the  water-supply  of  Philadelphia  as  urgently  needing 
attention,  and  closed  by  expressing  the  hope  that  Trenton  would  not 
discharge  its  sewage  into  the  Delaware* 
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AFTERNOON  SESSION. 

At  2:30  o'clock  the  meeting  was  called  to  order^  and  the  President 
announced  the  next  subject,  on  the  ^'Methods  of  Sewage  Disposal 
in  New  Jersey,"  and  introduced  C.  Phillips  Bassett,  C.E.,  of 
Newark.  He  described  the  system  at  Long  Branch,  where  the  outlet 
is  into  the  ocean,  and  where  great  precautions  have  to  be  taken  in 
order  not  to  pollute  the  beach.  Engineer  Bassett  illustrated  the  work- 
ing of  the  plan  by  diagrams.  His  description,  was  strictly  technical. 
He  said  that  the  system  is  giving  perfect  satisfaction  and  promises  to 
be  sufficient  for  a  much  larger  population  than  Long  Branch  now  has, 
even  at  the  height  of  the  summer  season.  The  system  is  not  con- 
trolled by  the  town,  but  by  a  company.  The  town  was  not  in  a 
position  to  perfect  such  a  system,  and  therefore  the  intervention  of  the 
company  is  something  to  be  thankful  for,  even  though  sanitarians,  as 
an  abstract  principle,  do  not  think  it  well  that  the  sewering  of  a  town 
should  be  consigned  to  a  corporation  organized  only  for  profit  So 
far,  the  Long  Branch  company  have  shown  no  disposition  to  slight 
sanitary  perfection  in  their  system  in  order  to  increase  their  revenue. 
This  revenue  comes  from  yearly  rents  paid  by  householders.  Mr. 
Bassett  answered  a  number  of  questions  proposed  by  members  of  the 
Association. 

This  system  as  in  operation  at  Long  Branch,  was  capable  of  sup- 
plying 6,000,000  gallons  per  day,  which  would  allow  100  gallons 
per  day  for  each  person  if  the  population  was  60,000. 

Greorge  P.  Olcott,  C.E.,  of  Orange,  spoke  next,  taking  as  his  special 
topic  ^'  The  Drainage  of  Private  Houses."  He  alluded  facetiously  to 
the  old  cesspool  walled  in  with  stone  and  in  which  the  sewage  took 
its  place  to  remain  as  long  as  it  would.  A  more  modern  and  scien- 
tific mode  is  the  sub-irrigation  system  introduced  into  this  country  by 
Colonel  Waring.  Mr.  Olcott  said  that  the  last  thing  the  builder 
of  a  new  house  thought  of,  seemed  to  be  the  disposal  of  the  sewage ; 
then  he  wanted  a  perfect  job  done  for  $75  or  $100.  One  of  the  most 
objectionable  features  of  house  drainage  is  the  water-closet  in  the  cel- 
lar, where  it  is  impossible  to  secure  proper  ventilation.  Mr.  Olcott 
then  went  into  a  brief  description  of  the  sub-irrigating  system,  which 
he  said  he  had  seen  in  successful  operation  in  over  a  hundred  cases. 
Referring  to  the  evils  of  the  cesspool,  as  ordinarily  constructed,  he 
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meDtioned  the  case  of  a  gentlcmaQ  who  told  him  of  the  excellenoe  of 
a  cesspool  that^  though  t»  coDj^^ant  use,  had  not  been  cleaned  for  a 
number  of  years,  Mr.  Olcott  expressed  surprise,  and  made  an  inves- 
tigation. The  result  was  a  discovery  that  the  soil  was  gravelly,  and 
that  the  reason  that  the  cesspool  didn't  ever  require  cleaning  was  that 
the  sewage  passed  off  underground ,  and  in  the  course  of  its  peregrin- 
ations passed  into  a  neighbor's  well  and  csaused  the  typhoid  fever  that 
afflicted  the  neighbor's  household.  In  conclusion,  the  speaker  insisted 
on  the  ueoessity  of  greater  care  in  the  disposal  of  house  drainage. 

Dr.  K  M.  Hunt  being  next  called  upon,  gave  an  interesting  sketoii 
of  the  methods  of  sewage  disposal  at  the  Lawrenoeville  School  and 
Morristown  Asylum.  He  believed  that  we  c^n  show  as  good  systems 
of  sewerage,  as  successful  in  operation,  in  New  Jersey  as  can  be  found 
anywhere.  The  discussioo  was  continued  by  J.  C.  Pumpelly,  Esq., 
of  Morristown,  and  others. 


NEW  JEHSEY's   neglected   DRAINAGE   ABEAS. 


The  President  then  introduced  Prof.  George  H,  Cook,  LL.D.,  State 
Geologist,  who  read  a  lengthy  and  valuable  paper  on  tlie  "  Neglected 
Drainage  Areas  in  New  Jersey,  and  What  Should  be  Done  to  Improve 
Them,"  The  areas  to  which  attention  would  be  called,  he  said,  lie 
principally  in  the  northern  portion  of  the  State.  The  neglected  areas 
in  the  middle  and  southern  sections  are  numerous,  but  not  so  exten- 
sive in  plots.  The  speaker  went  on  to  give  a  scientific  explaoation  of 
the  defective  areas.  Coming  down  to  particulars,  he  spoke  of  ao  area 
running  through  Somerset,  Union,  Morris  and  Essex  counties,  in  which 
there  is  so  dead  a  level  that  stagnant  water  gathers  and  promotes  fever 
and  other  sickness.  Near  Little  Falls  an  overflow  from  the  Passaic 
often  causes  untold  injury  to  crops,  because  of  this  same  dead  level. 
The  overflow  haa  no  means  of  escaping  except  by  evaporation,  and 
that  slow  process  leaves  time  for  fever  germs  to  form.  Prof.  Cook 
contended  that  an  improvement  could  be  made  in  the  situation  by 
removing  the  dam  obstructions  at  Little  Falla,  and  thus  effecting 
proper  drainage.  Thousands  of  acres  of  farm  land  would  be  benefited 
at  least  $10  au  acre,  not  to  speak  of  the  increased  healthfulness  that 
would  be  given  to  the  whole  region  now  under  the  evil  influenoe^i  of  tbe 
local  miasma*  Other  extensive  areaa  in  the  northern  section  of  the 
State  were  spoken  of,  and  suggestions  were  offered  as  to  methods  that 
might  be  pursued  in  establiBhing  better  drainage  for  the  defective 
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localities.  Great  Swamp,  at  the  headwaters  of  the  Passaic,  came  in 
for  attention.  The  whole  r^ion  in  that  section  was  said  to  be  a  con- 
stant harvest-field  for  physicians. 

Civil  Engineer  Howell,  of  Morristown,  speaking  on  the  paper,  said 
there  was  no  insurmountable  engineering  difficulty  in  draining  the  val- 
ley of  the  Passaic,  but  the  financial  obstructions  did  seem  to  be  more 
than  could  be  overcome.  He  admitted  that  a  great  deal  of  malaria 
-existed  in  the  neighborhood  from  decaying  vegetables,  arising  {torn 
£ood8,  &o. 

Dr.  F.  Gauntt,  Rev.  Dr.  A.  E.  Ballard  and  Civil  Engineer  J.  T. 
Hilton,  of  Paterson,  participated  in  the  discussion,  which  was  closed 
by  Prof.  Cook,  who  spoke  of  the  faulty  law  which  throws  the  cost 
entirely  on  the  parties  whose  lands  are  drained,  whereas  it  should  be 
on  the  entire  community,  because  all  would  be  benefited  by  the  sani- 
tary improvements  and  the  increase  in  the  value  of  all  the  land  in 
the  neighborhood. 


EVENING  SESSION. 

The  evening  session  was  held  at  7:30  o'clock.  President  Newton 
in  the  chair.  Prayer  was  offered  by  Rev.  Dr.  A.  E.  Ballard,  of 
Ocean  Grove,  who,  with  Prof.  Nicholas  Murray  Butler  and  Surgeon 
Smith,  of  the  U.  S.  Army,  were  invited  to  sit  as  corresponding  mem- 
bers. The  Secretary  then  announced  the  annual  address  by  the 
President.     The  President  then  delivered  the  address.     Subject : 

SANITATION   MILITANT. 

Among  the  fighting  sanitary  forces  of  the  State,  the  first,  he  said, 
^as  the  State  Board  of  Health,  which  he  termed  the  sun  of  the  sani- 
tary system,  and  defined  its  powers  and  duties.  The  second  was  the 
local  Boards  of  Health,  whose  powers  and  duties  he  also  defined  at 
length.  The  voluntary  Sanitary  Association  called  forth  the  lavish 
praises  of  the  speaker  as  the  third  factor  in  the  available  sanitary 
forces.  The  laws  upon  the  statute-books  as  they  stand  satisfied  con- 
servative sanitarians,  and  were  far  in  advance  of  the  average  intelli- 
gence upon  the  subject.  They  would  have  to  remain  as  they  are 
until  the  people  are  educated  up  to  a  higher  standard.     Only  such 
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laws  as  are  understood  and  approved  by  the  people  can  be  enforced. 

The  speaker  thought  all  sanitarians  should  be  thankful  that  the  State 

tBoard  of  Health  had  always  Iw^n  coraprw^ed  of  sueh  faithful  men  and 

od  Banitarians.  No  Board,  outside  of  New  York,  had  sach  control 
and  power  as  the  State  Board  of  Health.  '*  If,"  said  the  President, 
"  I  can  impress  upon  the  Itx^al  Boards  the  necessity  of  selecting  good 
health  officers  and  continuiug  their  terms  of  office  during  good 
behavior,  I  shall  feel  repaid  for  any  trouble  in  preparing  thi»  ad- 
dress." He  warned  the  members  a^^ainst  expressing  positive  opinions 
upon  sanitary  subjects  until  a  thorough  investigation  of  all  facts  had 
been  made^  instancing  a  State  Board  of  Health  that  went  so  far  as  to 
recommend  the  Legislature  to  pass  a  law  quarantining  consumptives 
on  the  theory  that  the  disease  was  propagated  by  bacteria.  In  con- 
clusion, the  speaker  thanked  the  Association  for  the  honor  conferred 
by  electing  him  its  President, 

Upon  motion  of  Dn  H*  R,  Baldwin,  a  vote  of  thanks  waa  unani- 
mously  tendered  to  the  Preeident  for  bis  very  able  and  instructive 
address^  with  the  request  that  a  copy  be  furnished  for  publication. 

(The  address  has  been  published  in  pamphlet  form,  and  copies  may 
be  obtained  from  the  Secretary,  P.  O.  Box  87,  New  Brunswick,  N.  J.) 

The  President  then  introduced  the  State  Superintendent  of  Public 
Instruction,  Hon,  E.  O,  Chapman^  who  spoke  on  the  ''Length  of 
School  Days,  Recesses,  Competition  and  Industrial  Education."  He 
thought  that  while  each  of  the  four  subjects  deserved  a  separate  essay, 
that  they  were  very  properly  grouped  together,  as  they  have  a  close 
relation  to  the  health  and  physical  development  of  the  pupils  in  our 
public  schools.  They  are  the  most  im|>ortant  questions  that  are  being 
considered  to-day  in  our  school  economy.  He  referred  to  the  criticism 
that  our  public  schools  have  been  purely  intellectual  and  that  the 
physical  development  was  left  to  take  care  of  itself,  or  to  be  taken  care 
of  by  others  than  school  officers  or  teachers,  and  cited  some  of  the 
advantages  the  scholars  in  our  country  schools  had  over  those  in  our 
city  schools  in  their  physical  development.  The  great  work  of  our 
public  schools  is  to  make  the  future  citizens  such  as  the  safety  of  the 
State  requires — reliable,  virtuoup^  self-dependent.  If  intellectuality 
can  do  this  then  the  public  school  has  to  do  only  with  the  intellects 
But  the  reliable,  desirable  citizen  must  have  a  sound  mind  in  a  sound 
body,  and  that  the  modern  restraints  are  not  cxjnducive  to  a  healthy 
physical  development  we  have  abundant  proof  in  the  pale  faces  and 
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spare  limbs  of  the  children  which  are  to  be  seen  in  large  numbers  in 
all  our  towns.  He  thought  it  the  duty  of  this  and  all  similar  associ- 
ations to  inquire  into  the  causes  which  produce  these  defective 
physiques.  Has  the  length  of  our  school  days  and  terms  anything 
to  do  with  it?  It  is  not  a  sufficient  answer  that  the  school  days  and 
terms  are  no  longer  than  they  were  forty  or  fifty  years  ago,  because 
the  conditions  have  been  greatly  changed.  He  believed  the  so-called 
discipline  enforced  in  many  overcrowded  school-rooms  and  the  mental 
anxiety  produced  by  the  constant  physical  restraint,  are  such  as  few 
strong  men  could  endure  for  any  continued  length  of  time.  What  is 
neeiled  in  our  schools  is  more  relaxation  and  less  restraint. 

It  is  sometimes  argued  that  many  children  are  certainly  as  well  off 
in  the  school-room  as  they  are  at  home,  and  better  ofi*  than  when  they 
are  in  the  streets ;  but  even  with  these  children,  if  we  seek  to  improve 
their  condition  we  should  be  careful  not  to  substitute  one  evil  for 
another.  As  to  recesses,  the  Superintendent  said  that  he  seldom  went 
into  a  school  but  that  he  was  impressed  with  the  convietion  that  the 
first  thing  the  pupils  needed  was  a  recess.  He  had  heard  of  but  two 
reasons  for  holding  the  children  in  the  school-room  during  the  entire 
three  hours  of  the  morning  session  without  a  recess,  or  with  only  a ' 
short  recess,  during  which  they  are  not  allowed  to  leave  the  room.. 
One  was  lack  of  time  to  get  through  the  recitations ;  the  other  was 
that  the  moral  effects  of  association  in  the  yard  are  to  be  feared.  To 
the  first  he  answered  that  if  more  frequent  relaxation  be  necessary  to 
preserve  the  health  of  the  child,  no  curriculum  should  be  imposed 
v?hich  will  interfere  with  it.  To  the  second  he  would  say,  amend  the 
conditions  at  any  cost  so  that  this  association  shall  not  produce  evil 
results. 

In  reference  to  competition  he  thought  what  he  had  already  said 
applied  to  some  extent.  Competition  should  not  be  encouraged  to 
such  an  extent  as  will  interfere  with  the  child's  equanimity  and  hap* 
piness  in  the  school.  He  was  sure  that  many  cases  of  nervous  pros- 
tration in  young  people  were  caused  by  nervous  anxiety,  engendered 
by  competitive  recitations,  examinations  and  markings.  In  reference 
to  industrial  education  he  was  thoroughly  in  favor  of  it  as  a  means 
for  intellectual  development.  But  it  may  be  said  of  it  that  it  makes 
this  process  of  intellectual  development  a  pleasant  one,  and  for  this 
reason  alone  it  deserved  a  hearty  welcome  in  our  schools.  The  work 
of  education  shoxdd  be  always  pleasant ;  the  school-room  should  be  a» 
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atti'iictive  as  the  home ;  no  task  should  be  put  upon  the  child  that  will 
worry  or  fret  it,  if  it  can  be  avoided. 

Prof,  Nicholas  Murray  Butler,  President  of  the  Industrial  Educa- 
tion Association,  was  then  introduced,  and  delivered  an  able  and  in- 
teresting address  on  Industrial  Education, 

We  insert  the  following  abstract : 


SANITARY   SCIENCE   AND   EDUCATION. 


"  Gentlemen^ — I  desire  to  express  my  appreciation  of  the  impor- 
tance of  sanitary  science  for  sound  educational  doctrine  and  correct 
educational  practice,  and  to  add  my  testimony  to  that  of  the  other 
gentlemen  who  are  to  address  you,  to  the  fact  that  your  researches  and  .| 
<x>nclu8ion8  are  of  the  greatest  practical  value  to  us* 

"  Mens  Sana  in  corpore  aano  is  m  much  ts  be  prayed  for  now  as  it 
was  in  the  time  of  Juvenal,  and  we  are  far  belter  equipped  than  was 
the  satirist  or  his  contemporaries  to  work  toward  that  end*  The  sound 
mind  and  the  &ound  body  seemed  to  the  Roman  to  be  two  distinct 
and  separate  things  whose  conjunction  was  desirable.  We  have  come 
to  know  that  the  two  are  so  intimately  related,  indeed  so  interdepend- 
ent, as  to  be  practically  one  thing,  Aristotle  furnished  the  educators 
of  antiquity  with  a  psychology  upon  which  to  base  their  praxis.  It 
was  a  wonderful  achievement.  But  the  great  modern  science  of  phy- 
siology, whose  begiuaings  are  to  be  seen  in  the  discoveries  of  Servetus, 
Harvey,  Leeuwenhoeck  and  others*  compelled  the  entire  rewriting  of 
that  science;  and  the  result  is  an  iufinitely  more  ct:>mplex  and  accurate 
and  practical,  though  less  final  psychology,  than  that  which  was  be- 
queathed to  us  by  the  great  Stagy  rite.  This  new  psychology  has 
taught  us  how  truly  vital  the  dependence  of  mind  on  body  is.  We 
know,  for  example,  that  a  decreased  or  impoverished  supply  uf  blood 
to  the  brain  prmluees  mental  inertia  and  lassitude.  We  know  that 
an  organ  develops  by  exercise,  and  that  the  neglect  of  an  organ  or  its 
excessive  stimulation  is  alike  harmful,  no  matter  whether  the  organ 
be  mental  or  physical.  We  can  promptly  and  surely  trace  the  men- 
tal results  from  uutluly  intense  or  too  prolonge*!  brain-work,  from 
lack  of  exercise,  and  from  improper  nutrition.  We  are  aware,  in  like 
manner,  of  the  bodily  results  induced  by  the  various  emotions  and 
passions,  by  expet^tant  attention,  by  concentrated  will-power,  and 
other  mental  phenomena. 

"  Now,  it  seems  to  me  that  it  is  just  at  this  point  that  the  sanitarian 
and  the  educator  join  hands.  Both  having  a  full  uuderstaudiDg  of 
the  relation  that  subsists  between  mind  and  body,  the  former  brings 
the  results  of  his  studies  to  the  latter,  and  formulates  them  into  sug- 
gestions and  rules  for  the  teacher's  guidance.     The  teacher,  in  return, 
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adopts  these  suggestions  and  rules  as  parts  of  his  science^  and  commu- 
nicates to  the  sanitarian  in  due  time  the  effects  that  follow  such  adopt- 
ion. Thus  sanitary  science  is  aided  in  one  of  its  most  important  ap- 
plications, and  the  science  of  education  adds  a  most  valuable  chapter 
to  its  book. 

'^  Perhap  this  co-operation  of  sanitarian  and  educator  is  more  ideal 
than  real,  but  it  is  nevertheless  far  more  noticeable  now  than  it  was 
twenty-five  or  even  ten  years  ago.  This  is  proved,  if  proof  be 
needed,  by  the  fact  that  instruction  in  physiology  and  hygiene,  and  in 
the  mental  and  physical  effects  of  stimulants  and  narcotics,  has  been 
generally  added  to  the  curriculum  of  the  common  school  within  that 
period.  It  is  not  to  be  disputed,  on  the  other  hand,  that  much  re- 
mains to  be  done.  An  illustration  of  this  will  be  found  in  one  of 
the  opening  pa^es  of  a  recent  book  on  the  ventilation  and  warming 
of  school-bnildiDgs,  by  Mr.  Morrison,  of  Kansas  City.  The  author 
reminds  us  (p.  ISl  that  '  no  subject  has  been  more  carefully  and  in- 
telligently studied  than  the  direct  and  ultimate  effects  of  improper  air 
•on  the  human  system,  and  that  on  no  subject  is  there  greater  unanim- 
itv  of  competent  opinion.'  School-building  goes  on,  however,  year 
aner  year,  and  it  goes  on  in  too  many  cases  utterly  r^rdless  of 
whether  a  child  vitiates  two  cubic  feet  of  air  per  hour  or  two  thous- 
and cubic  feet,  whether  62^  F.  is  the  better  average  temperature  or 
'82^,  or  whether  45  per  cent,  of  saturation  is  desirable  in  the  atmos- 
phere or  70  per  cent.  Nevertheless,  science  and  common  sense  are 
making  headway,  and  there  is  every  reason  to  beKeve  that  in  a  few 
years'  time  all  the  school-buildings  that  are  erected,  however  humble 
and  unpretentious  they  may  be,  will  be  well  ventilated  and  properly 
heated.     *     *     * 

"  The  educational  topics  before  you  are  four :  (A)  the  length  of 
school  days  and  terms,  (B)  recesses,  (C)  competition,  (D)  industrial 
aducation.  I  shall  pass  over  the  first  two  in  order  to  say  a  word 
about  each  of  the  others.  These  are  competition  and  industrial  edu- 
cation.    Permit  me  a  few  words  concerning  each. 

''  Competition  may  be  defined  as  a  common  striving  for  the  same 
end.  It  involves  two  or  more  competitors.  As  a  principle  it  has 
long  been  dominant,  not  only  in  business-life,  but  in  the  science  of 
economics.  It  has  been  prescribed  as  the  proper  stimulus  for  all 
stagnation,  and  as  the  solvent  for  all  difficulties.  Of  late  years,  how- 
ever, a  school  of  economic  thinkers  has  arisen  which  asserts  that  un- 
restricted comiietitiou  is  an  evil  to  humanity  and  to  the  State.  We 
are  told  that  it  is  proved  to  be  demoralizing,  destructive,  and,  as  a 
principle  of  political  economy,  inefficient.  Have  not  you  sanitarians 
and  have  not  we  teachers  reacheil  an  analogous  conclusion  as  to  com- 
petition in  our  common  field  ?  Is  not  competition,  when  left  to  it- 
self, in  danger  of  emphasizing  material  success  at  the  expense  of  the 
disciplinary  process?  I  take  it  we  are  all  agreed  that  how  a  pupil 
learns  is  of  more  importance  than  what  he  learns.     His  faculties  are 
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developed  and  his  character  formed  by  the  process  of  learoiDg^  fer 
more  than  they  are  by  the  thing  learned.  The  tendency  of  uiire- 
atricted  competition  is  to  alter  this  relation,  to  exalt  the  result,  and  to 
depreciate  the  process.  This  is  contrary  to  tlie  teaching  of  mental 
hygiene,  and  in  consequence  is  to  be  condemned  by  sanitarians  and 
educators  alike*  I  say  nothing  of  the  pallid  faces,  the  disordered! 
nerves,  the  sleepless  nights,  and  the  loss  of  appetite  that  result  from 
competition  for  competition's  siike.  Were  those  results  not  present,  I  ^ 
should  still  oppose  it  as  an  unsound  educational  principle.  Therefore,.  H 
I  repeat,  competition  must  be  restricted  and  kept  within  reasonable 
bounds.  This  topic  gives  rise  to  many  other  fruitful  suggestions,  but 
I  must  pass  them  by/'  S 

Mr.  Butler  then  discussed  the  subject  of  industrial  educatioQ,  and 
added  as  follows : 


I 


'^Time  will  not  permit  me  to  follow  out  this  suggestive  theme,  I 
will  simply  s-tate,  in  conclusion,  a  few  of  the  reasons  why  I  consider 
industrial  education  a  matter  of  importance  to  sanitarians.  In  indus- 
trial education,  properly  orgaoizel  and  administered,  I  claim  that  we 
have  for  the  first  time  a  system  that  trains  all  the  mental  faculties,  and 
each  at  the  proper  time  and  iu  proper  proportion.  It  gives  us  no  ab- 
normal and  mechanical  memories  without  judgment  and  executive  h 
ability,  no  hunched  backs  without  arms  and  legs.  Every  faculty  ia^V 
considered,  every  power  is  taken  into  account.  The  conditions  of 
nineteenth-century  life  are  kept  in  mind,  and  the  ideally-educated  man 
is  not  held  to  be  the  medieval  recluse  or  the  eighteenth-century 
English  gentleman.  Itnciden tally,  industrial  education  affords  a 
pleasant  and  healthful  alternation  of  exercise  from  faculty  to  faculty. 
No  one  is  overstrained,  no  one  is  allowed  to  become  atrophied  and  die. 
Muscular  exertion  is  called  io  to  supplement  and  relieve  mental 
activity.  M 

^^  My  own  belief  is  that  the  mere  recital  of  these  facts  determines  the^™ 
attitude  of  sanitarians  toward  the  system  which  permits  and  eaiise^ 
them.     As  friends  of  educational  and  scientific  progress  you  will  ap- 
prove industrial  education,  and  then  as  sanitarians  you  will  indorse  it 
as  a  long  step  toward  the  much-to-be-desired  Mem  sanu  in  corpore 


The  discussion  of  these  school  subjects  was  continued  by  Prof* 
James  M.  Green,  of  Long  Bi"anch;  Dr.  Cornelius  Shepherd,  of 
Trenton )  Prof,  J.  Madison  Watson,  of  Elizabeth,  and  Prof*  Linsley^ 
of  Jersey  City, 
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Saturday,  October  29th. 

The  morning  session  was  called  to  order  by  the  President,  when  a 
resolution  was  adopted  inviting  the  members  of  the  Association  to 
suggest  subjects  for  papers  to  be  read  at  the  next  annual  meeting,  or  to 
prepare  papers  for  that  meeting.  Such  suggestions  should  be  sent  to 
the  Secretary  (Dr.  English,  New  Brunswick,  N.  J.)  before  June  1st, 
and  all  papers  prepared  fbr  the  annual  meeting  should  be  sent  to  him 
for  approval  by  the  Executive  Council  before  October  1st,  1888. 

After  the  transaction  of  routine  business,  the  President  introduced 
Prof.  Shippen  Wallace,  Ph.D.,  of  Burlington,  who  read  a  paper  on 
''^  Poisons  in  Foods  of  Animal  Origin.*'  Dr.  Wallace  referrecl,  in 
opening,  to  the  advance  made  in  the  discovery  of  the  cause  of  dis- 
ease. Besides  outbreaks  of  typhoid  and  scarlet  fevers,  diphtheria  and 
amall-pox,  we  have  also  others  which,  while  not  as  fatal,  have  caused 
large  numbers  to  be  '^  laid  up ''  for  several  days,  and  no  name  for  the 
sickness  has  as  yet  been  given  it  by  the  physicians.  It  has  been 
dmply  said,  "  It  came  from  eating  such  ifpd  such  food.*'  The  reason 
why  partaking  of  food  which,  to  all  appearances,  was  good,  should 
cause  illness  was  not  positively  known  until  during  the  past  few 
years,  with  the  exception,  perhaps,  of  trichinse. 

He  cited  the  cases  in  Germany  from  eating  sausage  of  which  the 
mortality,  as  given  by  Bohm,  was  from  23.^  to  64.2  per  cent.,  also 
the  343  cases  with  six  deaths  reported  by  Muller,  in  Holland,  in  1874 ; 
also  referring  to  the  high  mortality  from  fish-poisoning  among  the 
inhabitants  along  the  Volga.  He  then  spoke  of  the  outbreaks  in  our 
own  country,  arising  from  eating  of  cheese,  ice  cream  and  oysters, 
and  the  drinking  of  milk.  While  there  was  no  doubt  as  to  the  cause 
of  these  various  outbreaks,  yet  the  toxic  agent  was  not  discovered  and 
isolated,  until  Prof.  V.  C.  Vaughan  found  it  in  some  cheese  which  had 
caused  illness  to  over  300  persons  in  1884.  To  this  agent  he  gave 
the  name  of  tyrotoxicon— cheese  poison.  He  also  found  it  in  ice 
cream  and  oysters  which  had  caused  illness.  Dr.  Wallace  said  he  had 
found  the  same  agent  in  some  cheese  which  had  caused  illness  at 
Riverton,  in  this  State.  Dr.  Newton  had  also  found  it  in  the  milk 
that  caused  an  outbreak  of  illness  in  Long  Branch.  The  reason  why 
this  toxic  agent  should  form  is  not  at  present  fully  understood.  In 
the  cases  of  sausage  and  fish-poisoning  it  has  been  supposed  that  it 
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arises  from  partial  decomposition.  Tht^  iuvestigatioa  of  the  Long 
Branch  milk  case,  and  also  the  case  of  the  seventy  people  poisoned 
in  Michigan  from  eating  oysters,  seems  to  uphold  this  same  view* 
What  '*  tyrot43xicoti  '*  is,  chemically,  is  at  present  being  investigated^ 
with  the  strong  probability  that  it  will  prove  to  be  what  chemists 
term  "  diazolwnzol,**  Prof.  Vaiighan  having  already  published  a  pre- 
liminary paper  to  that  effect^  in  which  he  says,  '^  We  think  we  are 
jnstitied  in  suspecting  that  tyrotoxicon  and  ;diazobeDzol  are  one  and 
the  same  thing,  but  it  has  not  heretofore  been  supposed  that  sacsha^l 
complex  substance  is  formed  during  putrefaction,"  He  refers  to  one 
of  the  most  important  results  of  the  study  of  this  subject — ^the  claim 
that  •cholem-infaotum  is  caused  by  this  same  agent.  Dr.  Wallace 
then  proceeds  to  answer  the  question,  How  are  we  to  guard  against 
this  new-discovered  ill  that  flesh  is  heir  to  ?  m 

The  observance  of  proper  sanitary  rules  is  referred  to,  especially  ■ 
eleanlinesSj  and  the  Ijoug  Branch  milk  cases  are  cited  as  illustrations. 
The  toxic  agent  wa«  formed  in  the  milk,  owing  to  the  improper  man- 
agement of  the  same,  the  milk  not  being  cooled  until  some  hours  after 
milking,  and  while  some  m%ht  claim  that  this  was  not  **  unclean ly,"^ 
yet  if  one  should  raise  the  lid  of  a  can  in  which  freshly-milked  milk 
had  stood  for  some  time  without  cooling,  the  odor  would  certainly  not 
impress  him  as  being  clean.  If  the  milk  had  been  properly  cooled, 
and  the  so-termed  **  animal  heat "  allowed  to  escape,  there  can  be  very 
little  doubt  that  no  sickness  would  have  ensued.  Fortunately  the 
aickness  produced  by  this  poison  has  not  proven  fatal  if  we  escsept 
cholera-infantum,  yet  we  should  urge  on  all  the  need  of  care  and 
cleanliness,  especially  in  the  handling  of  milk  and  articles  of  food  in 
which  partial  decomposition  may  easily  take  place,  not  noticeable  to 
the  sense  of  taste  or  smell,  and  so  result  in  the  formation  of  "  poison 
in  foods  of  animal  origin/' 


Prof.  F,  A.  Wilber,  of  New  Brunswick,  then  opened  the  discos- 
sion,  taking  up  the  points  of  the  paj>er,  citing  a  number  of  (mses,  and 
giving  the  results  of  many  of  the  investigations  in  this  and  other 
countries,  but  regretted  that  after  all  we  knew  so  little  about  these 
toxic  agents. 

Dr.  W,  K,  Newton,  of  Paterson,  epokc  of  cases  from  eating  canned 
salmon,  lobsters  and  smoked  fisb^  some  of  which  had  come  under  his 
own  observation. 
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Dr.  E.  M.  Hunt  thought  it  was  very  important  that  we  should  be- 
come acquainted  with  these  poisons.  He  believed  there  have  been  no 
cases  reported  in  which  thoroughly-cooked  foods  have  been  eaten  with 
harm. 

The  discussion  was  further  continued  by  Dr.  D.  Benjamin,  of 
Camden;  H.  B.  Baldwin,  chemist,  of  Newark,  and  Dr.  H.  6. 
TVetherill,  of  Trenton. 

Rev.  A.  E.  Ballard,  of  Ocean  Grove,  was  then  introduced,  and 
spoke  on  the  subject  of  ^^  Home  Sanitation." 

He  first  spoke  of  location,  and  insisted  that  the  spot  chosen  for 
residence  should  be  thoroughly  drained,  both  upon  the  site  and  in  its 
surroundings,  before  anything  else  is  done.  Then  underneath  the 
entire  house  a  large  deep  cellar  with  free  ventilation.  This  cellar 
should  be  cemented  wherever  there  is  any  dampness  either  in  its 
walls  or  bottom,  and  the  foundation  should  reach  at  least  two  feet  above 
the  surrounding  level.  The  ceilings  of  the  rooms  should  be  high,  the 
walls  painted  and  varnished,  and  the  floors  generally  without 
carpets.  The  best  ventilation,  he  believes,  is  secured  from  apertures 
between  the  floors  and  the  walls,  through  which  the  air  might  ascend 
and  be  liberated  through  any  outlet  which  might  be  found  most  con- 
venient. This,  with  free  ventilation  through  doors  and  windows, 
would  secure  very  largely  the  best  probabilities  of  healthfulness  when 
these  were  arranged  so  as  to  avoid  drafts  upon  the  persons  dwelling  in 
the  houses.  Cleanliness  is  essential.  Only  one  room  at  a  time  should 
be  subjected  to  the  process  of  house-cleaning,  and  that  one  be  unoccu- 
pied until  thoroughly  dried,  when  it  could  be  used  and  another  one 
cleansed.  The  strictest  attention  should  be  given  to  dampness  and 
also  to  any  v^table  or  other  matter,  in  however  small  quantity, 
which  may  lie  carelessly  around,  ''  as  the  processes  of  death  in  these 
things  are  the  incipients  of  the  processes  of  death  in  us."  Dr. 
Ballard  thought  that  too  much  attention  could  not  be  paid  to  the 
water-supply.  If  there  is  the  slightest  doubt  of  its  purity,  both  filtra- 
tion and  chemical  neutralization  should  be  insisted  upon  wherever  it 
is  necessary  to  continue  the  source  of  supply.  The  frequent  use  of 
fire  during  all  seasons  of  the  year  is  another  element  of  sanitary  suc- 
cess. Even  in  the  summer  it  is  needed  to  drive  out  the  foul  damp- 
ness which  lingers  in  the  corners  of  the  rooms,  in  order  to  the  purity 
of  atmosphere  which  is  needed.     He  believed  that  for  privy  closets  the 
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"  Hopper  **  arrangemeots  are  the  best  where  there  is  a  sufficient  sup- 
ply of  water  and  where  there  are  public  sewers.  Where  this  is  not 
the  case,  deep  oemented  vaults,  with  free  use  of  disinfectants,  secured, 
in  his  judgment,  the  best  results. 

Dr.  E.  L*  B.  Godfrey,  of  Camden,  was  introduced  and  delivered 
an  able  address  on  **The  Collection  and  Disposal  of  Garbage.**  We 
make  abstract  as  follows : 

As  to  the  collection  of  garbage,  Dr.  Godfrey  discussed  both  the 
contract  system  and  that  by  which  the  supervision  of  the  work 
devolves  directly  upon  the  municipal  authorities.  Under  the  farmer 
system  the  unfaithfulness  of  the  contractor  is  a  frequent  difficulty; 
with  the  latter,  in  order  to  secure  the  best  results,  the  work  should 
not  be  left  to  committees,  uor  divided  among  several  city  officials,  but 
should  be  made  a  separate  branch  of  the  street-cleaning  service,  under 
the  direct  control  of  a  superintendent,  who  is  responsible  either  to  the 
executive,  legislative  or  health  authorities.  He  should  be  furnished 
with  all  the  force  required  and  all  needful  appliances  for  the  work  at 
the  expense  of  the  city.  In  Boston,  garbage  collected  under  such 
management  is  sold,  and  the  revenue  therefrom  defrays  about  one- 
half  the  expense  of  its  collection  and  removal. 

In  the  removal  of  garbage,  laws  addressed  to  both  housekeepers 
and  scavengers  would  materially  assist  matters.  Dry  kitchen  refuse 
should  be  kept  apart  from  liquids  of  any  sort,  ashes,  tin  cans,  c&c,  &c., 
and  placed  in  galvanized  iron  or  non-absorbent  receptacles,  with 
covers,  and  large  enough  to  hold  the  accumulation  of  two  or  three 
days.  These  should  l>e  thoroughly  cleansed  as  often  as  they  are 
emptied,  and  no  reliance  should  be  placed  on  disinfectanta.  Removals 
should  be  made  daily  in  summer  and  two  or  three  times  a  week  in 
winter.  Garbage  carts  should  be  water-tight,  lined  with  non-absorb- 
ent material,  and  fitted  with  air-tight  oovers.  Water-tight  barrela 
with  oovers,  placed  on  trucks,  are  sometimes  usee],  and  have  the 
advantage  of  being  cheaper  and  more  easily  handled  and  cleansed. 

Garbage  may  he  disposed  of  in  five  ways,  as  follows: 

I.  Mixing  with  ashes  and  throwing  upon  vacant  lots. 
II.  Feeding  to  swine. 

III.  Making  into  compost. 

IV.  Removal  to  the  sea. 
V.  Burning. 
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1.  The  practice  of  mixing  garbage  with  ashes  cannot  be  too  strongly 
•condemned.  Garbage  and  other  organic  refuse  mixed  with  ashes  and 
rubbish  decomposes  very  slowly.  Excavations  of  land  made  up 
years 'previously  of  such  materials,  disclosed  organic  matter  still  de- 
composing, thus  making  it  dangerous  to  live  upon,  and  carrying 
deadly  poison  to  neighboring  wells  and  springs.  Aside  from  air  and 
soil  contamination,  the  decomposition  of  organic  refuse  may  also  give 
rise  to  the  germs  of  specific  disease. 

2.  Feeding  to  swine  is  used  to  the  best  advantage  in  the  country, 
where  kitchen  and  dairy  refuse  is  carried  twice  a  day  to  the  hog-pen. 
In  the  city,  during  hot  weather,  the  condition  of  the  average  swill-pail 
becomes  such  that  the  contents  are  frequently  full  of  living  animal 
matter,  thus  rendering  them  utterly  unfit  for  food. 

3.  Making  garbage  into  compost  is  one  of  the  least  objectionable 
methods  for  its  disposal,  but  the  large  shrinkage  makes  it  less  re- 
munerative than  would  at  first  sight  appear.  As  a  fertilizer,  it 
cannot  compete  in  value  with  sewage  and  other  similar  waste. 

4.  The  removal  of  garbage  to  sea  is  an  excellent  method  for  its 
disposal  in  cities  bordering  on  the  coast,  and  it  is  done  in  New  York, 
Brooklyn  and  Boston.  It  is  carried  off  in  boats  and  dumped  at  a 
safe  distance  from  land. 

6.  Burning  offers  a  good  solution  of  the  disposal  of  garbage  when 
it  has  no  marketable  value,  or  cannot  be  carried  out  to  sea.  It 
should,  as  far  as  possible,  l>e  burnt  in  the  kitchen  stove  or  range,  when 
this  can  be  done  without  annoyance  to  the  household,  but  in  summer 
this  method  is  often  impracticable.  In  Glasgow  and  Montreal,  gar- 
bage is  removed  to  depots  and  there  cremated,  but  there  are  no 
appliances  for  its  cremation  on  u  large  scale  in  this  country.  The 
cost  of  such  a  plant  renders  the  method  at  first  sight  objectionable, 
but  without  a  projwrly-constructed  crematory,  it  is  decidedly  obnox- 
ious. Their  introduction  into  large  inland  cities  is  only  a  matter  of 
time.  The  growth  oi'  these  cities,  the  constantly-increasing  distance 
from  their  businesH  centers  to  the  open  ciyintry,  and  the  higher 
standards  of  cleanliness  now  l)eing  enforced  in  other  directions,  are 
strong  argumentH  in  favor  of  crematories  for  garbage. 

Dr.  Hunt  followed  in  advocacy  of  cremators  or  incinerators,  as 
they  are  called,  and  alluded  to  the  thirty  or  more  in  use  in  England, 
to  the  one  at  Montreal  and  at  Wheeling,  at  Milwaukee,  &c.  The  one 
at  Pittsburgh  seems  to  be  a  success. 

10 
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Rev-  Mr.  Ballard  spoke  of  their  experience  in  Oceao  Grove* 
They  had  tried  feeding  swine  with  the  garbage,  and  foand  it  im- 
practicable; then  burning  it,  but  the  odor  arising  therefrom  was  80 
offensive  that  complaints  were  numerous;  their  method  of  com- 
posting did  not  pay.  They  had  adopted  the  contract  system  of 
having  garbage  carried  away,  deposited  on  land  which  they  had 
bought  some  distance  from  the  Grove,  and  had  it  covered  over. 

Dn  T-  W.  Harvey,  of  Orange,  objected  very  decidedly  to  the 
method  adopted  by  New  York  City  of  dumping  their  garbage  in  the 
sea  to  be  washed  up  upon  our  Jersey  coast.  The  one  proper  system, 
in  his  judgment,  was  to  cremate  it — it  was  the  safest  and  most  rapid 
way. 

J,  S.  Wetmore,  Esq.,  of  Englewood,  agreed  with  Dr,  Harvey  ii^| 
objecting  to  the  garbage  of  New  York  City  being  washed  back,  not" 
only  on  our  coast,  but  also  along  the  banks  of  the  Hudson.  ^» 

Rev.  Mr.  Ballard  offered  the  following  resolution  :  ^M 

'*  Resolved f  That  the  attention  of  the  Legislature  of  New  Jersey 
be  called  to  the  dumping  of  garbage  from  the  city  of  New  York  at 
80  short  a  distance  from  the  New  Jersey  coast  as  to  allow  its  retarq^ 
both  to  the  ocean  coast  and  the  shores  of  Hudson  river.*'  ^H 

The  resolution  was  referred  to  the  Committee  on  Legislation,  with 
power,  and,  on  motion  of  Dr.  Hunt,  it  was  agreed  to  have  a  com- 
mittee appointed  to  confer  Tvith  the  New  York  City  Board  of  Health, 
or  the  authorities  having  the  matter  in  charge. 

Dr.  Benjamin,  First  Vice-President,  presiding,  appointed  as  the 
committee,  Messrs.  Wetmore,  Hunt  and  Ballard.  m 

Dr.  E.  M.  Hunt,  Secretary  of  the  State  Board  of  Health,  waj^ 
then  called  upon  and  read  a  paper  oo  "  Vital  Statistics,"  which  i» 
published  in  the  State  report. 

The  discussion  of  Dr.  Hunt's  paper  was  opened  by  J,  C.  Pnm- 
pelly,  Esq.,  of  Morristown.  He  commenced  by  quoting  the  remarks 
of  Surgeon  A,  L.  iGihon,  U.  8.  N, :  "  The  vital  sUtistics  of  the 
future  must  be  something  more  than  mere  records  of  so  many  births^ 
deaths  and  marriages.     Morbility  records  most  also  be  furnished,** 

After  referring  to  cholera,  yellow  fever  and  epidemic  dysentery, 
and  arguing  that  insanitary  conditions  had  far  more  to  do  with  the 
production  of  these  epidemics  than  climatic  oonditions,  he  spoke  of 
the  epidemic  of  dysentery  and  the  increased  number  of  deaths  from 
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diarrhoeal  diseases  among  children  in  Morristown  during  the  past  six 
months.  He  did  not  believe,  as  some  physicians  affirmed,  that  they 
were  caosed  by  merely  atmospheric  influences,  ^^  owing  to  great 
changes  in  the  temperature/'  but  in  ''most  cases  to  local  insanitary 
conditions,  as  some  of  the  physicians  frankly  confessed.  There  were 
reported  242  cases  of  dysentery,  twenty  cases  occurring  in  one  street, 
in  some  instances  several  in  one  house,  and  a  great  number  of  these 
were  in  locations  known  to  be  filthy,  while  for  two  or  three  years  past 
there  has  been  some  decrease  in  our  general  death-rate.  Many  have 
failed  to  notice  that  the  number  of  deaths  from  preventable  diseases 
was  on  the  increase,  the  rate  being  2.77.  From  1880  to  1885  the 
mortality  rate  among  infants  and  children  under  five  years  of  age, 
compared  with  the  whole  number  of  deaths,  was  26.83 ;  for  1885,  it 
was  25 ;  for  1886,  22.5,  while  the  percentage  of  deaths  of  people  over 
sixty  for  same  period  averaged  29  per  cent.,  and  for  1886,  31.66. 

He  believed  that  wherever  the  proportion  of  deaths  from  zymotic 
diseases  to  deaths  from  all  causes  exceeds  20  per  cent.,  removable 
causes  are  present,  and  that  a  low  death-rate  with  an  excess  of  deaths 
from  zymotic  diseases  commonly  indicates  either  that  all  deaths  are 
not  recorded  or  that  the  causes  are  not  correctly  stated.  He  believed 
that  there  should  be  published  each  week  as  an  educational  document 
all  the  important  data  obtainable,  as  to  births  and  the  diseases  and 
deaths,  keeping  with  each  district  in  the  town,  be  it  high  or  low 
ground,  clean  or  dirty,  a  credit  and  debit  account,  which  should  con- 
vey its  own  moral,  and  very  directly,  too. 

He  would  recommend  the  passage  of  a  law  like  that  in  Massachu- 
setts, subjecting  the  certificate  of  the  cause  of  death  to  the  examina- 
tion of  the  Board  of  Health  of  the  city  or  town  wherein  the  death 
occurred,  and  thus  prevent  many  mistakes.  He  spoke  of  the  great 
importance  of  the  health  officer  ascertaining  the  general  character  of 
the  prevailing  diseases,  the  number  and  location  of  cases  of  the  con- 
tagious diseases  and  the  number  of  deaths  from  each  cause,  also  of  a 
complete  record  of  births  and  still-births. 

In  closing,  Mr.  Pumpelly  referred  to  the  great  progress  made  in  the 
collection,  compilation  and  increased  study  of  vital  statistics  since 
1866,  when  the  State  Sanitary  Committee  reported  that  "  these  statis- 
tics, obtained  at  large  expense,  are  of  little  consequence,"  Ac.  Now 
not  only  the  physician,  but  all  classes  of  men  and  women  are  becom- 
ing enlightened  upon  the  subject  of  sanitary  science,  and  thus  are 
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more  earnest  Id  the  study  of  vital  statistics  as  baring  so  directly  upon 
the  question  of  the  prevention  of  disease.  He  believed  that  it  would 
be  well  if  our  scholars  in  the  high  schools  were  taught  to  study  the 
comparative  death-rates  of  those  engaged  in  different  oecupations,  and 
the  loss  of  life  and  money  by  the  invasion  of  epidemics^ 

Dr.  E.  M,  Hunt  spoke  of  the  great  need  of  accuracy  in  oar  inves- 
tigation as  to  the  causation  of  disease,  as  deceit  lies  in  generalizing. 
The  physician  cannot  always  have  time  amid  a  large  practice  to  thor- 
oughly investigate,  but  these  cases  ought  to  be  handed  over  la  those 
whose  business  as  health  officers  it  is  to  investigate  as  to  the  origin  of 
epidemics. 

Dr.  W.  K.  Newton  did  not  believe  typhoid  fever  and  dysentery 
always  arise  from  polluted  water,  as  some  seem  to  imagine.  We  are 
sometimes  apt  to  jump  at  conclusions  and  condemn  certain  water 
without  sufficient  examination*  It  needed  an  analytical  and  unbiased 
mind  to  thoroughly  investigate  the  causation  of  epidemics.  fl 

Dr.  F.  Gauntt  spoke  of  humidity  as  being  the  cause  of  disease  in  ™ 
very  many  cases,  and  did  not  attribute  everything  to  local  insanitary 
conditions.  Prof.  F,  A,  Wilber  thought  that  one  suggestion  in  Dn 
Hunt's  paper  should  be  emphasized  as  of  great  practical  importance; 
the  presentation  of  practical  hygiene  and  sanitary  intelligence  to  the 
public  mind  by  graphic  representations  to  the  eye,  by  diagrams,  pic- 
tures, and  plain,  simple  statements.  He  believed,  especially,  in  the 
pictorial  presentation  showing  the  effects  of  the  neglect  of  hygienic  or 
sanitary  laws,  and  that  it  does  far  more  to  impress  the  truth  than 
technical  instruction,  M 

The  discussion  was  continued  by  Dra,  T.  W.  Harvey,  J.  Y.  Simp-" 
son  and  E.  M,  Hunt. 

The  officers  were  elected  for  the  ensuing  year,  with  Dr.  Henry 
Mitchell  as  President, 

Drs.  W.  K.  Newton,  Shippen  Wallace  and  Prof.  F.  A,  Wilber 
were  appointed  a  committee  to  represent  this  Association  at  the  meet- 
ing to  be  held  at  Washington,  D,  C\,  in  January,  1888,  to  oonaider 
the  question  of  securing  greater  purity  in  our  food-supply. 

The  President  appointed  as  the  Committee  on  Legislation:  E.  S» 
Atwater,  counselor-at-law,  of  Elizabeth,  chairman;  L.  B,  Ward,  C.E., 
of  Jersey  City;  E.  M,  Hunt,  M.D.,  and  Hon.  E.  O,  Chapman,  of 
Trenton,  and  G.  D  Saltonatall,  M.D.,  of  Hoboken, 

After  the  tranaaction  of  other  business  of  a  routine  character,  the 
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President  congratulated  the  Association  on  the  great  progress  made  in 
sanitary  science^  and  the  practical  application  of  it  during  the  last  few 
years.  He  spoke  of  the  success  of  this  meeting,  highly  commending 
the  valuable  papers  presented  and  the  discussions  thereon  as  exceed- 
ingly practical.  He  also  congratulated  the  people  of  the  State  that, 
within  her  bounds,  there  was  such  a  body  of  men,  who  are  willing  to 
give  time  and  money,  from  purely  disinterested  motives,  in  gathering 
together  from  year  to  year,  actuated  only  by  their  love  of  humanity 
as  they  endeavor  to  save  and  prolong  human  lives  and  lesisen  the 
sufferings  of  their  fellow-men.  He  believed  that  the  results  of  these 
annual  gatherings  of  the  New  Jersey  Sanitary  Association  had,  in 
these  directions,  been  of  incalculable  value. 
On  motion,  the  Association  then  adjourned. 


REPORT  OF  PROF.  A.  R.  LEEDS,  PH.D.. 

UPON  THE  WATER-SUPPLY  OF  COMMUNITIEB  DRAWING  THEIR  SUP- 
PLY FROM  THE  PA8SAI0  WATER-SHED. 


Gentlemen — For  mvestigations  upon  this  subject,  made  prior  to 
the  present  year,  I  would  refer  the  committee  to  the  various  reports  of 
the  Aqueduct  Board  of  Newark ;  the  reports  of  the  Jersey  City 
Board  of  Public  Works ;  the  report  of  the  Commissioners  upon  the 
North  Hudson  County  Water-Supply ;  Messrs.  Croes  and  HowelFs 
report  on  Additional  Water-Supply  of  Newark ;  and  to  the  reports 
of  the  State  Commissioners  of  Water-Supply. 

In  accordance  with  your  instructions,  I  have  collected  and  examined, 
both  by  chemical  and  biological  methods,  a  large  number  of  samples 
taken  from  various  points  in  the  Passaic  water-sjrstem,  and  present 
the  results  of  these  analyses  herewith. 

My  first  two  analyses  were  made  upon  samples  collected  upon  the 
27th  of  June,  from  the  Passaic  below  the  Great  Falls,  in  order  to 
determine  the  character  of  the  water  after  receiving  the  sewage  of 
Paterson.  No.  I.  was  collected  at  a  point  half  way  between  the  falls 
and  the  gas  works.     No.  II.  from  a  point  opposite  the  gas  works. 

I.  n. 

QralDB  per  gallon. 

Free  ammonia 00011  0.0011 

Albaminoid  ammonia O.OIl  0.013 

Required  oxygen  (i.  e.,  to  oxidize  organic  eabetancee) ...  0  629  0.635 

Chlorine 0.204  0.204 

Hardnees 1.16  1.34 

Total  solids 3.73  3.9 

Volume  per  cent. 

Oxygen 0.646  0.433 

Carbon  dioxide 0.012         0.049 

Nitrogen 1.103  1.056 

(161) 


GELAXraE-PEFTONE  CULTUBBS. 

No.  I.,  after  tweoty-three  hours,  contained  38,160  colonies  per 
cubic  centimetre. 

No.  II.,  after  twenty-one  hours,  contained  33^120  oolonies  per 
cubic  centimetre. 

These  colonies  were  demonstrated  by  means  of  separate  microscopic 
examinations,  aided  with  appropriate  staining  fluids,  to  consist  of 
various  species  of  bacteria,  bacilli  and  micrococci,  the  last  named 
being  especially  numerous  in  the  second  sample.  I  did  not  attempt 
to  discriminate  the  specific  forms,  because  of  the  uncertainty  at 
present  existing  as  to  which  species  are  pathogenic  and  which  are 
harmless. 

Being  curious  to  know  how  large  a  number  of  microbes  would  be 
contained  in  the  water  of  the  Hackensack  river,  which  is  a  country 
stream  nnoontaminated  by  sewage,  I  obtained  a  sample  of  this  water 
and  made  a  like  culture  at  the  same  time.  It  yielded  200  coloniea 
per  cubic  centimetre.  Another  sample  of  this  Hackensack  water  I 
filtered  through  a  half-inch  thick neiss  of  porous  sandstone,  and  a  third 
portion  through  a  one-eighth  thickness  of  nnglazed  earthenware.  The 
microbes  were  altogether  removed  in  the  course  of  these  filtrations, 
the  filtered  waters  exhibiting  no  colonies  in  the  gelatine-peptone  cul- 
tures, even  after  the  lapse  of  a  week. 

The  next  inquiry  was  directed  to  determine  whether  a  difference  in 
composition,  sufficient  to  be  ascertained  by  chemical  analysis,  exists 
between  the  water  taken  above  the  Great  Falls  (No.  III.)  and  that 
taken  after  receiving  the  sewage  of  Paterson  (No.  IV.)  The  former 
sample  had  no  taste  and  smell ;  the  latter  was  unpleasant  in  both 
respects.     They  were  collected  on  the  same  day,  July  15th. 

ni.  IV, 

Groins  per  gallon. 

Free  ammonia , 0.0029  0,004 

Albuminoid  ammonia .*, 0.0087  0.011 

Eeqaired  oiygen , ,...,,.,.  0,32  0.34 

Chlorine.... 0.23  0.23 

Hardnesi.  .„. 2  30  2.44 

Total  w>lida 4.40  4,81 

These  diiferenoes  appear  Bmall,  but  such  would  not  be  the  case  were 
they  multiplied  into  the  many  million  gallooB  pouring  each  day  over 
the  falle. 


I 

I 
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.  These  chemical  examinations  were  extended  to  samples  snbse- 
quentlj  collected  farther  down  the  river : 

No.  Y.  Above  tailrace  leading  to  the  mills  at  Passaic,  Jolj  22d. 

No.  VI.  Below  tailrace,  July  22d. 

No.  yil.  Steamboat  landing  at  Passaic,  July  25th. 

These  three  samples  were  not  so  yellow  in  tint  as  the  two  preceding, 
bot  were  disagreeable  in  taste  and  smell,  especially  No.  VI. 

V.  VI.  vn. 

Grains  per  gallon. 

Free  ammonia. 0.0052  0.0052  0.0006 

Albuminoid  ammonia 0.011  0.0099  0.011 

Reqaired  oxygen 0.29  0.384  0.54 

Chlorine 0.35  0.379.  Undet. 

Hardness 1.89  2.21  1.C0 

Total  solids 4.43  4.64  3.90 

Volume  per  cent. 

Oxygen 0.436  0.338  0.462 

Carbon  dioxide 0.180         0.263         0.121 

Nitrogen 1.127  1.112  1.095 

On  the  27th  of  July  a  large  number  of  samples  were  collected  in 
small  sterilized  flasks,  for  the  purpose  of  biological  examination  only. 
The  cultures  yielded  the  numbers  of  microbes,  per  cubic  centimetre, 
set  down  in  the  following  table : 

No.  VIII.  Faucet  at  D..  L.  A  W.  R.  R.  sUtion,  Newark 50,000 

No.  IX.  Passaic  river  at  month  of  Second  river 60,000 

No.  X.  "  ••      "  Jersey  City  in-take 45,0C0 

No.  XI.        "  "      midway  between  X.  and  XII 39,000 

No.  XII.      "  "      at  Newark  in-take 50.000 

No  XIII.    '•  "      "  mouth  of  Third  river 60,000 

No.  XIV.     "  "      i  mile  above    *'        "    Innumerable. 

No.  XV.       "  ••      at  D.,  L.  &  W.  R.  R.  bridge 60.000 

No.  XVI.     "  "      "  turnpike  bridge 80.000 

All  these  numbers  are  higher  than  that  afforded  by  a  culture  of  the 
sample  taken  at  the  Passaic  steamboat  landing,  July  25th,  which 
yielded  13,000  microbes  per  cubic  centimetre. 

On  July  28th,  samples  Nos.  XVII.  and  XVIII.  were  collected ; 
the  former  at  the  Jersey  City,  the  latter  at  the  Newark  in>take,  both 
being  devoted  to  chemical  analysis^  with  the  results  as  follows : 
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xyn.      ivm, 

Gralni  per  gtllou. 

Free  ftmrnooift, , 0.004        O.0O3 

Albuminoid  ammonia 0.013  0.011 

Chlorin©.. 0.20  017 

Hardnesa 1.67  1.3i 

Required  oiygen*... 0,54  0.53 

Totfci  solids. , 3.96  4.08 

Volome  per  cent^ 

Oxygen .....; .„.. 0.482        0,551 

Cmrbon  dioiide 0.236        0,06 

Nitrogen „  1.306        0.917 

At  as  earlj  a  date  after  coUectiDg  these  two  samples  from  the  lowar 
Passaic  as  opportuDity  would  permit  (August  lat),  I  obtained  a  sample 
from  the  upper  Passaic.  It  was  collected  at  the  foot  of  the  Little 
Falls,  which  are  several  miles  above  the  Great  Falls.  A  partial 
analysis  afforded : 

XIX. 
QraioA  per  gBiloo. 

Free  nmmonia. , *,., ,. O.COU 

Albuminoid  ammonia ,.„„„.,„ 0  0099 

Eequired  oxygen 0,71 

This  sample  was  obtained  July  29th,  and  on  the  same  day  I  obtained 
other  samples  for  biological  examinatioo  ; 

No.  XIX.   P&aaaic  river  below  Little  Fallii 5,000  colonien* 

No.  XX.  *•  *'      above  Great  FaUs 4,000 

No  XXt.        "  "     juit  below  Patera  on., , lutinmerable. 

No.  XXIL      ♦'  *'     one  mile  below  Paterflon.........  72.000  col&niee. 

No,  XXIII.    ''         '•     two  milfti  below  Paterfon 64,800 

The  foregoing  examinations  were  made  upon  samples  collected  dur- 
ing the  very  hot  weather  of  midsummer.  And  inasmuch  as  the 
oharacter  of  the  water  in  the  Passaic  river  alters  somewhat  with  the 
season  of  the  year,  it  appeared  desirable  to  repeat  some  of  these 
analyse.  Moreover,  it  was  important  to  compare  the  composition  of 
the  waters  in  the  Passaic  river  with  that  in  the  Pequannock  river, 
whicli  is  a  mountain  tributary,  with  little,  if  any,  population  located 
along  its  banks. 

Sample  No.  XXIV.,  collected  below  Paterson  on  the  10th  of 
October,  contained  0.02  grains  of  albuminoid  ammonia  per  gallon^ 
and  gave  strong  reactions  for  nitrous  and  nitric  acid.  It  was  also 
remarkably  low  in  its  dissolved  oxygen,  containing  only  0.297 
volume  per  hundred. 


WATEB^UPPLY.  l&S 

On  Odober  36th,  a  aunple  (^a.  XXV  J  nv  ttken  fnom  the  tip  of 
the  D^  Lu  ^  W.  B.  B.  Nation  at  Newark,  and  oo  November  dd,  a 
sample  iXXTI.  >  from  the  Peqnannock  river,  above  Batler. 

EtV.  XX\T. 

Ffm  ■THMonia ^..  OL0012  O.iXttS 

AlbnmiBoid  uoBOBiA O.0C$7  0.(K)73 

Reqaixwl  oxjgen aS?  0.22 

CUoriat^ a46  O.SS 

HArdsM SSS  *15 

ToUl  wohdM 4.43  3.30 

NitnUi :...  0.06  0.0» 

These  were  followed  bv  the  chemical  and  bioI<^cal  examinatioiia 
of  two  samples  collected  November  11th;  No.  XXVII.  from  the 
in-take  of  the  Jersey  City  pmnping  station ;  No.  XXVIII.  from  the 
iaaoet  of  the  D.  &  L.  B.  B.  station  at  Newark. 

xxvii.  XXVllI. 

Qnlns  p«r  galloa. 

Prae  ammonia 0.0006  O.OiOS 

Albuminoid  ammonia 0.0093  0.0093 

B«qaired  oxygen 0.37  031 

Chlorine. 0.40  0.44 

HardnM 338  2.97 

Nitrites O.COOll  Trace. 

Nitratee 0.048  0.062 

Total  iolid« 4.84  5.24 

Volume  por  ivnt. 

Oxygen 0  53  0.521 

Carbon  dioxide 0.162         O.lll 

Nitrogen 1.504  1.239 

Both  samples  were  of  a  faint  yellow  tint ;  that  from  tlie  Jersey 
City  in-take  had  a  disagreeable  taste  and  peaty  smell.  lu  jj^'latine- 
peptone  culture  yielded  88,000  colonies  of  microbes  jwr  cubic  centi- 
metre. The  sample  from  Newark  had  a  somewhat  vcg;etuble  taste 
and  smell,  and  yielded  12/200  microbes  {)er  cubic  centimetre. 

The  following  day,  November  r2th,  three  samples  were  i*oHectcd 
at  higher  points — two  being  taken  with  a  view  of  comparing  the  com- 
position of  the  river  before  and  after  receiving  the  sewngc  of  l^aterson, 
and  a  third  to  compare  both  of  these  with  a  sample  taken  higher  up 
the  river.    They  were : 

No.  XXIX.,  from  the  Pasiiaic  river  above  the  Great  Falli. 
No.  XXX.,  from  the  Passaic  river  below  the  Great  Falls. 
No.  XXXI.,  from  the  Passaic  river  at  Little  Falls. 
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The  first  and  last  had  bat  little/if  any,  taste  or  smell ;  that  taken 
from  the  Passaic  after  receiviog  the  Paterson  sewage  was  disagreeable 
in  both  respects. 

XXIX.  XXX.  TTXYT. 

Gmlna  per  gallon. 

Free  ftmmonm,* ,„,„. 0.0029  0.0093  0018 

AlbutoiQoid  ammonU .,  0.0076  0,013  0012 

Reqaired  oxygea » 0.23  039  0.24 

Cblorine 035  0.44  0.36 

HardncBB.,,. .,-..„ 2.44  2.79  2  6S 

NitriteB , None.  0.00011  Trace. 

Nitrfttefl /, 0.022  0.036  0.022 

Total  iolidB 4.08  196  5.07 

Volume  per  cent. 

Oiygen.... ^.. , ,  0857  0.46  0.66 

Carbon  dioxide 0109  0.19  0.07 

Nitrogen 1,36&  1.46  L28 

In  order  that  it  may  not  be  overlooked,  I  desire  to  call  attention  to 

the  percentage  of  dissolved  oxygen  in  the  sample  taken  below  the 
Great  Falls,  as  compared  with  that  in  the  others. 

The  sample  taken  below  the  Great  Falls  yielded  11,500  colonies  of 
microbes  per  cubic  centimetre ;  the  sample  taken  from  above  the  Great 
Falls,  5,760  colonies;  that  from  Little  Falls,  4,800  colonies. 

These  samples  were  all  collected  on  a  Saturday.     On  the  following 

Monday,  November  14th,  I  collected  a  sample  from  the  Pequannock 

river,  above  Butler.     It  contained : 

Grains  per  f&Uon. 

Free  ammonia..... ,...,. None. 

Albnminoid  ammonia ,,... , 0.0035 

Beqoired  oxygen , 0.19 

Chlorine 0.29 

Hardneaa ,..,.„  2.04 

Nilrilee None. 

Nitratee .„,..„.,,., None. 

Total  Bolidi... 3.26 

Volume  per  cent. 

Oxygen.... 0.722 

Carbon  dioxide...., 0.024 

Nitrogen 1.389 

It  was  colorless  and  odorless,  and  of  pleasant  taste.  It  yielded 
seventy  microbes  per  cubic  centimetre* 

I  desire  to  submit  the  above  facta  without  comment  or  suggestion* 


SUMMARY  OF  REPORTS  FROM  LOCAL  BOARDS 
AND  DISTRICT  SANITARY  INSPECTORS. 


BEPOBTS  OP  DISTRICT  SANTTABY  INSPECTORS. 

During  the  past  year  the  Board  has  carried  on  the  work  of  local 
inquiry  and  investigation  to  a  d^ree  never  attempted  before^  and,  as 
it  seems  to  the  Board,  with  very  encouraging  results. 

First  of  all,  there  was  need  to  see  that,  as  far  as  possible.  Local 
Boards  had  been  actually  formed  in  each  city  and  township  of  the 
State.  Even  when  formed  many  of  these  understand  their  duties  far 
better  by  personal  explanations  to  some  member,  or,  if  possible,  to 
the  whole  Board,  and  are  incited  to  more  thorough  oversight.  Still 
more  there  was  need  that  most  of  the  Boards  pass  ordinances,  since 
the  carrying  out  of  the  laws  under  these  is  much  more  simple  than 
where  a  nuisance  has  to  be  attacked  under  general  laws  and  abated  by 
the  Board,  and  afterward  an  action  of  debt  instituted.  While  much 
still  remains  to  be  done,  more  has  been  accomplished  in  this  direction 
than  in  all  the  years  before. 

Nuisances  are  constantly  arising  in  which  Local  Boards  desire  to 
avail  themselves  of  the  counsel  and  co-operation  of  the  State  Board, 
or  one  of  its  Inspectors.  Also,  it  is  frequently  found  that  an  Inspector 
of  this  Board,  because  he  is  not  a  resident  of  the  locality  and  is  able 
to  present  new  facts  and  arguments,  succeeds  in  securing  the  voluntary 
prevention  or  removal  of  evils  which  have  been  in  dispute  between 
individuals  and  the  Local  Board. 

In  the  outbreak  of  local  epidemics,  the  visit  of  a  State  Inspector  is 
always  of  signal  advantage,  although  more  needed  in  villages  and 
smaller  towns  than  in  those  cities  in  which  there  is  systematic  admin- 
istration. Yet,  we  regret  to  say  that  in  any  sudden  outbreak,  too 
many  of  our  city  Boards  of  Health  do  not  show  administrative 
activity  at  the  very  beginning.  Too  often  they  resemble  a  fire 
brigade  which  only  shows  its  best  capacities  after  two  or  three  blocks 
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of  houses  have  been  barned.  It  is  sad  to  have  a  score  die  in  order  U^ 
stimulate  the  health  force  ioto  workiDg  order.  Since  the  inspectioii 
system  has  beea  established^  it  is  not  unusual  for  Local  Boards  to  ask 
aid,  and  thus  secure  more  rapid  and  efficient  measures.  It  is  hardly  to  bs 
expected  that  each  Baard  is  fully  on  the  alert,  but  an  Inspector  who 
is  kept  familiar  with  all  the  best  means  to  be  used,  h€l|>s  to  save  time 
and  money,  sickness  and  lives. 

At  first  the  Board  tried  a  system  of  County  Inspectors,  But  with 
two  or  three  exceptions,  it  was  found  that  physicians  who  were  com- 
petent were  busy  in  their  own  practices,  and  that  while  seeking  ta 
fulfill  their  duti^  to  the  whole  county,  they  could  not,  in  such  a 
sporadic  service,  be  always  on  call  or  keep  fully  abreast  with  all  the 
sanitary  methods  and  appliances,  and  the  beat  application  of  all  the 
provisions  of  laws  and  ordinances  in  the  respective  localities. 

During  the  winter  months  we  availed  ourselves  of  the  services  of 
Henry  Mitchell,  M.D.,  of  Monmouth  county,  and  he  and  -A^  Clark 
Hontj  M,D,,  of  Middlesex  county,  were  asked  to  act  as  General 
Inspectors,     We  have  also  been  assisted  by  Dr.  Mecray,  of  Cape  May  J 
county.  fl 

Each  day^s  work,  and  all  suggestions  made,  are  reported  to  a™ 
committee  of  the  Board,  and  also  to  the  Secretary*  A  special  com* 
mittee  aids  the  Secretary  in  advisement  and  direction.  To  some  degree 
we  have  extended  the  work  to  the  examinations  of  localities^  school- 
houses,  work-shops  and  charitable  and  penal  institutions,  to  technical 
examinations  and  descriptions  of  sewer  and  water-works,  and  it  should 
be  extended  to  many  other  important  sanitary  interests  of  the  State, 

The  following  are  some  brief  comments  of  the  Inspectors  upon  the 
localities  visited,  in  addition  to  the  full  reports  from  localities  which 
they  present  to  this  Board : 


NOTES   ON    DISTRICT   INSPECTION. 
BY   BS9ET   MrrOa£LL,  lt,D.,  IHSPICTOE. 

In  the  southern  portion  of  the  State  district  sanitary  inspection  has 
been  continued  during  the  past  year.  In  each  district  visited  the  de- 
tail of  operations  of  the  Local  Board  of  Health  has  been  inquired 
into,  and  the  general  and  special  dangers  to  the  public  health  in  each 
community  and  locality  have  been  observed  and  noted.     Such  adrioe 
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and  suggestions  as  seemed  appropriate  were^  in  each  case^  given,  and 
assistance  was  rendered  in  inspection  of  premises  and  in  judging  of 
the  degree  of  danger  to  health  from  snspected  sources  of  sickness  and 
in  devising  means  for  their  removal  whenever  opportunity  offered. 

Moderate  progress  has  been  made  in  nearly  all  incorporated  districts 
in  improving  the  efficiency  of  the  Local  Health  Boards,  but  in  cer- 
tain instances  no  advance  has  occurred.  Township  Boards  have 
frequently  failed  to  apply  the  provisions  of  the  health  laws  to  their 
localities. 

Two  obstacles  which^  more  than  any  others^  appear  to  prevent  better 
and  more  rapid  advance  in  municipal  sanitation^  are :  1.  The  scarcity 
of  practical  and  earnest  sanitarians  among  the  members  of  Local 
Boards  of  Healthy  and  the  consequent  lack  of  well-directed  guidance 
for  the  operations  of  the  Board.  2.  The  insufficiency  of  funds  with 
which  to  obtain  the  services  of  capable  health  officers  and  to  conduct 
the  necessary  business  pertaining  to  the  health  office.  Considerable 
time  must  necessarily  pass  before  either  of  these  unfavorable  condi- 
tions can  be  overcome,  for  few  men  who  comprehend  the  immense 
disadvantage  to  the  State  of  sickness  and  premature  death,  and  who 
also  keep  themselves  acquainted  with  the  means  of  promoting  health 
and  preventing  disease,  are  available  either  as  members  of  Boards  or 
as  employes. 

There  seems  to  be  little  probability  that  municipal  appropriations 
will  at  present  be  generally  made  sufficient  to  defray  the  expense 
which  attends  thorough,  systematic  and  effectual  sanitary  adminis- 
tration. 

One  of  the  results  of  the  past  two  years'  service  of  the  State 
Inspectors  has  been  to  establish  closer  relations  of  co-operation  be- 
tween the  .State  Board  of  Health  and  the  Local  Boards.  Personal 
acquaintance  has  been  formed  with  many  individual  members  of 
Local  Boards,  and  correspondence  has  been  established  which  affords 
opportunity  for  conference  concerning  unusual  cases  and  emergencies. 

One  of  the  best  features  of  the  district  inspection  service  is  the  con- 
veyance to  Local  Boards,  by  the  State  officers,  of  information  and  practi- 
cal instruction  concerning  the  methods  of  promoting  health  which  have 
been  tried  in  other  districts  and  found  to  be  successful.  By  this 
means  the  experience  of  every  Local  Board  is  soon  made  available  in 
all  parts  of  the  State,  and  it  becomes  possible  for  each  district  to  keep 
abreast  of  its  neighbors  in  sanitary  work,  and  limits  the  necessity  for 
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experiment  and  the  delay  which  generally  attends  separate  and  an- 
aided  efforts. 

There  can  now  remain  no  doubt  as  to  the  desirability  of  oontinniDg 
and  extending  the  aid  of  the  State  Board  of  Health,  through  its  Dis- 
trict Ins})ector8,  to  Local  Boards,  Indeed,  without  this  or  other 
stimulas,  there  is  strong  probability  that  the  interest  now  extstiog  in 
sanitary  questions  among  the  members  of  Local  Boards  will  wane, 
for  they  generally  feel  the  need  of  assistance,  and  hesitate  to  attack 
recognized  evils  until  led  by  others  or  driven  by  the  outbreak  of 
disease. 

The  full  details  of  my  inspections  in  various  localities,  and  of  oon- 
ferences  with  members  of  Local  Boards,  are  on  file  in  your  officfii  and 
do  not  need  to  be  herewith  repeated. 


i 
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BY  A.  OLAHE   MWSiT,   U  D,,   I«8PlCT0E, 

It  is  almost  impossible  to  give  a  detailed  account  of  the  work  w!if 
has  been  done  during  the  past  year,  hence  only  an  outline  is  furnished, ' 
The  effort  has  been  to  gain,  in  the  first  place,  organization  where  it  did 
not  exist.  There  are  still  remaining  some  Boartls  which  have  never 
organised,  but  the  number  has  been  greatly  lessened  by  seeing  mem* 
bers  of  the  Boards  and  drawing  their  attention  to  the  needs  of  their 
townships  and  villages.  ■ 

Secondly,  re-organization.  There  were  at  the  beginning  of  the 
past  year  a  number  of  Boards  which,  although  organized,  had  not 
carried  out  many  of  the  detail  conditions  necessary  to  make  them 
legal  or  efficient.  There  are  now  but  few  of  these,  and  during  the 
coming  year  they  will  be  reached  and  placed  in  better  condition,  if^ 
possible.  ■ 

Third ,  correcting  existing  misunderstanding.  Many  of  the  Boards 
have  never  known  their  duties  and  have  had  very  vague  ideas 
as  to  how  work  was  to  be  done  or  any  good  accomplished.  Others 
have  had  entirely  wrong  ideas  as  to  the  amount  of  money  at  their 
disposal  and  how  this  was  to  be  obtained.  In  the  cities  many  of  the 
Boards  were  illegal  because  of  the  manner  of  appointment  and  the 
length  of  time  the  various  members  held  office.  This  would  certainly 
l^id  to  endless  trouble  if  legal  difficulties  arose,  and  has  been  corrected 
in  many  instances. 
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The  State  Board,  early  in  the  year,  issaed  a  oircalar  on  the  need 
and  mode  of  passing  a  code  for  the  guidance  of  the  several  Local 
Boards  and  increasing  the  knowledge  of  the  people  as  to  what  nuis- 
ances were  defined  to  be  and  the  penalty  for  continuing  them.  To 
get  the  Boards  to  adopt  such  a  code  has  been  a  very  essential  part  of 
the  work.  Upon  meeting  with  the  different  Boards,  it  was  discovered 
that  many  of  the  existing  codes  were  very  indefinite  and  needed  a 
great  deal  of  changing  to  make  them  effective.  In  the  townships 
many  of  them  have  been  prevailed  upon  to  pass  ordinances,  and  if 
only  the  matter  is  properly  explained,  and  they  are  made  to  under- 
stand what  can  be  accomplished,  they  are  found  willing  to  do  what 
they  can.  Tlie  effect  of  these  ordinances  when  in  operation  is  cer- 
tainly very  satisfactory,  and  many  of  the  Boards  look  forward  to  better 
results  in  the  future.  During  the  year  several  factories  have  been 
visited  to  ascertain  their  sanitary  condition,  and  where  there  existed 
dangers  from  overcrowding  and  u^lect  of  sanitary  laws  the  facts  were 
brought  to  the  attention  of  the  owners  and  corrected  by  them,  as  also 
reported  to  the  State  Board.  Several  jails  have  been  visited  and,  as 
a  rule,  were  found  in  good  condition,  although  several  minor  improve- 
ments have  been  suggested  and  carried  out.  There  were  two  notable 
exceptions  to  this.  The  jail  at  Camden  has  improved,  but  is  still 
very  much  out  of  repair  and  needs  careful  watching.  Overcrowding, 
lack  of  proper  facilities  for  cleansing  the  closets,  improper  ventilation 
and  lack  of  sanitary  conveniences,  make  it  still  a  very  unsatisfactory 
institution  and  one  not  at  all  complimentary  to  the  city  or  to  those 
who  are  responsible  for  it. 

The  jail  at  Flemingtou  was  in  bad  condition,  but  this  b,  for  the 
most  part,  due  to  faulty  construction.  As  a  new  jail  is  to  be  erected, 
the  freeholders  will  make  but  temporary  improvements  which,  under 
the  circumstances,  will  be  sufficient. 

Wherever  nuisances  have  been  reported,  and  the  co-operation  of  the 
State  Board  requested,  the  Inspector  has  visited  the  place  and  tried  to  as- 
sist in  overcoming  the  difficulties.  Several  slaughter-houses  have  been 
troublesome,  but  all  the  owners  of  them  have  readily  acquiesced  in  any 
suggestions  made,  and  immediate  improvement  has  followed.  No  one  of 
them  rendered  a  second  visit  necessary.  Nine  alms-houses,  in  different 
parts  of  the  State,  have  been  visited,  and  with  three  exceptions,  were 
in  good  condition.  Now,  as  to  the  amount  of  work  done,  nearly  200 
visits  have  been  made  to  different  places,  and  the  different  Boards  are 
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getting  into  the  habit  of  writing  for  infornaatioo  and  asking  the 
Inspector  to  visit  and  assist  them.  As  examples  of  work  done,  may  be 
cited  the  formation  of  Boards  at  Englewood,  North  Plainfield,  Perth 
Amboy,  Plaiufield  and  others;  the  renovation  of  the  slaughter- houfie& 
at  New  Brunswick  and  Gibbsboro,  the  drainage  at  Clinton  and  a 
number  of  other  instances  showing  that  the  effort  is  having  some 
results  which  are  highly  satisfactory.  There  is  much  that  may  be 
aooompHshed  in  a  work  of  this  kind,  and  much  to  be  learned.  The 
different  Boards  need  a  great  deal  of  attention  and  assistance  to  make 
them  what  they  should  be,  and  it  is  only  by  visitation  and  becoming 
more  intimate  with  their  conditions  and  needs  that  anything  can  be 
accomplished.  The  mere  fact  that  a  visit  is  made  to  a  Board  showing 
what  others  are  doing  and  that  shortcomings  are  being  inquired  into^ 
awakens  activity  and  a  feeling  of  their  responsibility.  It  aW 
calls  their  attention  to  the  laws  and  to  the  aoquiriog  of  clearer  ideaa 
of  what  should  be  done.  The  way  some  of  the  Boards  wake  up  to 
their  possibilities  of  usefnlneaa,  is  certainly  encouraging.  The  only 
cause  of  discouragement  lies  in  the  fact  that  some  are  listless  and  care- 
less and  do  nothing,  but  there  is  the  belief  that  with  the  development 
of  a  projier  public  opinion,  this  will  be  connected.  The  better  people 
throughout  the  State  are  taking  the  side  of  proper  health  measures^ 
and  any  effort  in  the  direction  of  securing  good  health  to  all  its- 
inhabitants;  and  those  who  attempt  to  stay  or  stop  the  progress  h 
this  direction,  must  yield  sooner  or  later  to  a  strong  public  sentlmenti 
There  is  need  that  all  our  public  institutions  should  be  more  eai'efully^ 
watched  as  to  their  sanitary  condition,  By  irregular  visiting  at  times 
when  they  have  not  been  notified  of  the  coming  of  an  Inspector^ 
many  objectionable  features  may  be  discovered  and  obviated. 

A  detailed  report  has  been  made  each  month,  during  the  past  year 
to  a  committee  appointed  by  the  Board  for  that  purpose. 

During  tlie  present  year  the  water-supplies  and  sewerage  system  of 
the  different  cities  and  towns,  will  be  investigated.  Among  the 
important  reaults  that  have  been  attained  the  past  year,  is  that  a  more 
Ernest  spirit  of  co-operation  between  Local  Boards  and  the  State 
Board  of  Health  has  been  developed.  Thus,  working  in  and  through 
each  other,  very  much  of  good  maybe  accomplished,  not  only  for  tha 
Local  Boards  themselves,  but  for  the  citizens  who  have  a  right 
demand  above  anything  else,  that  every  effort  shall  be  put  forth  for 
protection  of  health,  which  is  admitted  to  l>e  the  greatest  of  bless- 
ings, and  most  essential  to  the  industries  and  happiuess  of  the  people. 
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NOTES  ON   DISTRICT   INSPECTION. 

BT  JAVE8  MECBAT,  JB.,  M  D. 

I  herewith  hand  yoa  report  of  this  district. 

The  water-sapply  of  this  city  has  been  increased  and  proven  a  suc- 
cess. As  oar  Local  Board  will  describe  it  I  think  it  unnecessary  for 
me  to  do  so. 

During  the  heated  term  (July)  there  was  an  unusual  amount  of 
bowel  troubles^  affecting  all  ages,  but  not  of  a  severe  type^  readily 
yielding  to  treatment.     We  have  been  free  from  epidemics. 

West  Cape  May  had  an  outbreak  o^  scarlet  fever  in  the  springy 
several  cases  proving  fatal.  The  Local  Board  closed  the  public 
schools  and  soon  stamped  it  out. 

Cape  May  Point  had  several  cases  of  diphtheria  in  one  house.  On 
visiting  the  place^  found  the  house  filthy^  one  child  dead^  another  very 
sick^  with  the  entire  family  in  one  room.  After  separating  them,, 
having  the  house  cleaned  and  disinfected^  have  had  no  new  cases. 

The  condition  of  Holly  Beach  at  our  visits  it  is  unnecessary  for  me 
to  describe,  as  it  is  well  known  to  you.  Since  then  the  Board  has 
been  re-organized  and  are  doing  good  work.  They  have  had  several  of 
the  low  places  graded  and  are  at  work  on  three  others.  They  report 
that  before  another  season  they  hope  to  have  the  place  in  good  condi- 
tion. They  are  having  considerable  intermittent  fever,  but  no 
typhoid.     The  Board  meets  every  week. 

The  county  jail  has  been  repaired,  drained  and  ventilated,  as  you 
suggested. 

The  greatest  nuisance  in  the  county  is  the  alms-house.  It  was 
built  years  ago  and  has  nothing  to  recommend  it  except  the  location, 
which  is  all  that  could  be  desired.  The  water-closets  are  about  fifty 
feet  from  main  building  and  drain  into  a  surface-ditch  which  runs 
about  100  feet  from  the  house.  The  kitchen  slops  also  drain  into  the 
same.  The  building  is  used  by  both  sexes — different  compartments. 
The  hog-pens  are  about  eighty  feet  from  the  house  (south)  and  are 
kept  in  good  condition.  The  barn  about  same  distance,  one  portion 
of  which  is  used  for  storage  purposes  (groceries,  &c.) 

The  main  building  sgts  al)out  twelve  inches  from  the  ground,  giv- 
ing little  or  no  chance  for  ventilation.  It  has  been  changed  by  addi- 
tions until  the  original  construction  is  doubtful.  A  cellar  is  under 
one  portion,  which  is  not  properly  ventilated.     Only  one  room  ocou- 
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pied  by  the  intnEtes  has  any  cooveDiences  for  fire  except  so-called  Dew 
part  or  sick-room^  which  has  at  this  time  two  beds  in.  It  is  entirely 
too  small  for  howpit^l  purposes.  There  are  two  rooms  originally  de- 
signed as  e^Us.  They  are  now  occupied  as  sleeping-rooms  and  are 
seven  by  seven  feet,  six  feet  high ;  no  ventilation.  The  entire  row  of 
rooms  on  main  hall  are  smaller,  ventilated  by  one  very  small  window, 
and  maio  hall  has  no  proper  ventilation. 

The  are  no  rooms  to  separate  inmates  suffering  from  contagious  dis- 
ease ;  no  special  wards  for  males  or  females.  There  is  not  a  bath-tub 
in  the  place. 

The  hired  help  sleep  in  the  attic,  which  has  one  small  wimlow.  It 
IB  well  ventilated  by  cracks  in  roof  and  sides  of  building. 

The  death-rate  is  very  high — 1886,  average  number  inmates, 
tweny-six ;  deaths,  four.  1887  (six  months),  average  number  in- 
matas,  twenty-three;  deaths,  three. 

The  place  is  nicely  kept  by  Mr*  Sayre,  the  keeper — better  than 
coold  be  expected.  In  fact,  the  entii-e  house  is  a  model  of  inconven- 
,  ience  and  should  be  condemned,  and  a  more  suitable  one  erected. 
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ABSTRACTS   MADE   BY  THE   SECRETARY   FROM  SOME  OF  THE 
REPORTS   OF   LOCAL   BOARDS. 

The  printed  schedule,  which  is  sent  in  October  of  each  year  to 
Local  Boajxis  of  Health,  for  the  annual  report  required  of  them  by 
Section  37  of  the  Law  of  1887,  is  as  follows: 

Names  and  post-office  address  of  the  members  of  the  Board  of 
Health  and  of  the  Health  Inspector. 

The  subjects  suggested  ai'e  as  follows : 


SCHEDULE  OF  SUBJECTS  FOR  REPORT. 


i 


Location,  popuktion  and  diEaatB.  N. 
Geology,  topography  aad  contour, 

WftteMupply.  O. 

Drainage  and  sewerage.  F. 

8treeU  and  public  gfoands.  Q. 

Honeefl  and  their  tenancy.  R. 

Modes  of  lighting.  S. 

Eefua«  and  excreta  (how  managed).  T. 
Markets. 

Diseaaei  of  animala.  U. 

Slaughter  houea  and  abattcira.  V. 

Manufactonae  and  tradea,  W, 
Schools  mnd  echool  aid  other  public 
buildiDgs. 


Almshouse,    hoapitals   and    othir 

charitiaa. 
Poiioe  and  pnaonB* 
Fire  gu&rda  or  eecapet. 
Cemeieriev  and  burial. 
Public  health  lawa  and  regulaiioiLS. 
Regie tratiou  and  vital  etatistica. 
QaaraQtitie  or  care  over  conta^m 

distftsee,  and  vaccination. 
Sanitary  eipeQBoe. 
Heat  and  ventilation  for  dwellingi. 
Prevalent  diieaaee  of  the  year. 
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Other  sobjectB  may  be  named  under  X,  Y,  Z.  The  subjects  may  thns  be  referred  to 
by  the  letters. 

If  the  sheet  provided  is  not  sufficient,  add  others,  marked  with  the  letters  which 
designate  the  topic  treated. 

While  some  of  the  sabjects  have  been  reported  on  in  previous  reports 
and  do  not  need  restatement,  most  of  them  call  for  notice. 

All  defects  at  present  existing  should  be  carefully  reported.  Under 
X  it  would  be  well  to  inform  us  whether  there  is  any  system  of  house- 
to-house  inspection  and  whether  a  record  thereof  is  kept  on  file. 

The  number  of  reports  that  have  been  returned  this  year  is  more 
than  ever  before^  and  includes  all  but  a  very  few  smaller  townships. 
While  some  townships  are  inactive  and  some  so  small  and  healthy  as 
to  need  but  little  sanitary  activity,  there  are  many  others  in  which 
excellent  work  is  being  done  and  still  more  is  needed. 

While  placing  on  file  for  reference  and  for  important  information 
all  of  these  reports,  for  the  sake  of  brevity  we  only  abstract  there- 
from so  much  as  seems  to  be  especially  of  general  interest  or  sugges- 
tive of  local  n^lects  and  requirements. 


ATLANTIC  COUNTY. 

Atlantic  City.    -    Report  from  M.  D.  Youngman,  M.D.,  Seo^y. 

The  water-supply  during  the  past  summer  was  ample  and  of  its 
usual  excellent  quality,  the  company  having  driven  a  number  of  wells 
to  increase  the  supply.  This  fall  they  will  drive  one  hundred  more 
wells,  in  order  to  have  an  abundance  for  next  season.  The  water 
flows  eight  miles  before  reaching  the  city. 

The  sewer  company  are  still  extending  their  pipes,  and  are  again  at 
work  this  fall  substituting  iron  pipe  for  the  terra-cottapii)e  placed  two 
years  ago,  which,  in  our^loose,  shifting  sand,  would  not  keep  jointed. 
The  system  received  very  many  commendations  during  the  past  sea- 
son. The  company  have  refused  to  allow  the  connections  of  any  more 
privy-vaults  not  furnished  with  patent  basins,  because  of  the  large 
amount  of  refuse  in  the  shape  of  ashes,  carpet,  old  clothes,  bottles, 
&c.,  that  were  constantly  thrown  in  and  choked  the  pipes.  Connec- 
tions are  made  with  the  sewer  under  direct  supervision  of  the  Health 
Inspector. 

We  had  a  few  cases  of  the  meningeal  disease  epidemic  this  fall 
among  horses  in  this  part  of  the  State.     All  attacked  died  in  from 
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two  to  eight  hours.  No  treatment  was  instituted  that  seemed  of  any 
avail ;  indeed,  there  was  no  time  for  treatment,  so  rapid  was  the  pro- 
gress of  the  disease  to  a  fatal  terminatiou. 

A  handsome  new  brick  school-house,  costing  $25,000,  wais,  during 
the  summer,  erected  and  fittetl  with  the  most  modern  and  approved 
sanitary  apph'ances  and  precautions,  under  the  personal  superviaioa  of 
Dr,  Edw,  A,  Rciley,  ex-President  of  the  Board  of  Health,  to  whom 
touch  credit  is  due. 

No  child  is  allowed  to  enter  school  without  previously  haviDg  been 
vaccinated. 

Sanitary  expenses  are  provided  as  per  law,  the  Board  submitting 
its  budget  to  Council,  which  body  allow  such  proportion  as  they  deem 
fit*  So  far,  the  amounts  allowed,  over  the  per  capita  of  five  oeots 
secured  the  Board  by  act  of  18815,  have  been  very  satisfactory^ 

Heating  by  grates,  particularly  those  having  a  cold-air  flue>  intro- 
ducing  a  current  of  cold  air  from  without  over  the  surface  of  the  fire, 
then  to  be  heated  and  passed  into  the  room,  are  coming  into  quite 
extensi%'e  use,  not  only  in  hotels,  but  in  many  private  houses.  These 
grates  are  admimble  ventilators. 

Steam-heating  is  becoming  year  by  year  more  popular  and  generally 
adopted,  together  with  a  general  decided  improvement  in  the  manner 
of  building  houses,  as  people  realize  the  permanency  of  the  growth  of 
the  city  and  its  growing  poivularity  as  a  winter  resort  and  home. 

There  were  a  number  of  cases  of  measles  early  in  the  spring,  mUd 
in  character  and  of  short  duration. 


{ 
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Eqg  HiLBBOB  City.        -        Report /ram  FbjlScis  Norman,  See^y, 

Eighty-seven  notices  to  abate  nuisances  on  lots  and  streets  have 
been  served  during  the  past  year,  and  nearly  all  the  nuisances  have 
been,  or  will  soon  be,  abated. 

The  drainage  has  been  improved  lately  by  cleaning  the  creeks  run- 
ning through  the  city.  Said  creeks  will  allow  the  oooatruction  of  a 
public  bath,  which  is  much  desired. 

We  have  a  nice  school-house,  with  large,  high  rooms,  but  the  beat- 
ing of  this  building  by  a  hot-air  furnace  has  failed  to  give  satisfaction, 
A  stove  is  now  placed  in  each  school-room.  The  ventilation  of  the 
school-rooms  is  good. 

With  the  exception  of  several  cases  of  measles,  there  has  been  no 
epidemic  disease.     The  general  health  of  the  city  is  satisfactory. 


I 
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Egg  Habbob  Township.       -       Report  from  Dr.  R.  Sooy,  Secfy. 

We  have  no  refuse  nor  excreta  but  what  are  common  to  each  family, 
and  which  are  disposed  of  by  themselves^  except  what  is  brought  into 
the  township  from  Atlantic  City  as  city  slops,  fcecaX  matter  and  gar- 
bage, and  used  by  the  farmers  for  fertilization.  We  have  this  year 
adopted  a  new  code  of  health  ordinances  which  deals  with  the  ques- 
tion of  their  disposal  and  use  very  satisfactorily /and  with  the  aid  of  a 
Health  Inspector  who  believes  more  in  education  than  coercion,  we 
have  accomplished  good  results  without  the  aid  of  lawsuits  as  for- 
merly. 

Many  horses  in  this  township  have  died  with  the  so-called  cerebro- 
spinal meningitis.  A  number  of  post  mortem  examinations  have 
been  performed,  and  in  no  case  were  the  coverings  of  the  brain  or 
•cord  found  to  be  involved,  but  the  stomach  was  found  to  be  for 
a  considerable  extent  entirely  denuded  of  the  mucous  membrane,  and 
the  throat  was  in  most  cases  involved.  The  secretions  of  the  stonuu^h 
were  found  intensely  acid,  and  an  alkaline  treatment  in  a  number  of 
•cases  resulted  in  recovery. 

In  our  new  code  we  define  nuisances  and  adopted  ordinances  for  the 
abatement  of  such.  We  restrict,  direct,  regulate  the  use  of  garbage  of 
Atlantic  City  used  by  the  farmers  of  this  township. 

Dwellings  heated  by  wood  and  coal ;  each  having  its  own  system* 
Several  have  heaters  put  in  the  cellar  and  heated  by  hot  air.  Fire- 
places nearly  all  gone  out  of  existence. 

Much  diarrhoea  of  a  very  severe  type  prevailed  during  the  extremely 
hot  weather  which  lasted  the  entire  month  of  July.  In  some  local* 
tties  it  affected  children  most;  in  others,  the  adults  suffered  most. 

Only  one  or  two  cases  of  typhoid  fever  reported  to  the  Board.  One 
of  them  was  at  work  again  in  four  or  five  days.  The  Board  did  not 
•quarantine  the  case. 

The  Board  hereby  express  the  thanks  of  the  people  and  of  them- 
iselves  for  the  aid  and  advice  given  them  by  the  Board  of  Health  of 
the  State  of  New  Jersey. 


Hamilton  Township.      -      Report  from  D.  B.  Ingersoll,  M.D. 
In  some  parts  of  this  township — and  I  suppose  under  like  circum- 
stances the  same  trouble  exists  in  other  townships — there  are  many 
houses  held  for  rent  which  are  generally  void  of  sanitary  principles. 
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The  water-supply  is  not  eared  for,  and  the  tenants  are  forced^  at  best, 
to  drink  surface-water,  and  often  the  **  infusion  of  toads/'  or  csarrr  all 
their  drinkiog-water,  sometimes  a  long  distance,  from  their  neighbors'. 
These  tenants,  not  aware  of  the  evil  eifects  of  drinking  this  water,  or 
if  aware,  not  able  to  avoid  it,  often  drink  it  for  a  long  time,  though 
it  does  ^^  8iinh  a  litlle/*  and  hence  disease  and  death  are  their  frequent 
visitors.  I  repeat  that  to  which  I  have  before  called  the  attention  oi 
the  State  Board  of  Health,  that  no  house  should  be  rentable  unless  it 
has  a  sufficient  supply  of  good  water,  as  well  as  a  general  compliance 
with  other  sanitary  principles. 

In  these  houses  mentioned  under  F  the  out-hooses  are  generally 
neglected  as  much  and  even  more  so  than  the  water-supply.  Gener- 
ally, not  even  a  trough  is  supplied  to  receive  the  excreta,  but  they  are 
left  on  the  surface  until  absorbed  by  the  atmosphere,  or  washed  by 
the  rain  into  the  eartli,  subjecting  those  who  live  near  to  all  the  evik 
resulting  therefrom. 

I  speak  thus  earnestly  on  this  subject  because  there  is  no  law  except 
our  own  township  laws  that  is  special  on  this  subject,  and  it  often 
ooours  that  these  landlords  have  such  influence  on  the  Local  Boards  as 
to  prevent  their  execution. 

If  some  laws  were  enacted  that  would  make  their  execution  beyond 
the  influence  of  the  Local  Boards  the  trouble  would  be  the  sooner 
reached  and  remedied. 

We  have  had  no  diseases  of  animals,  except  in  September  last,  the 
so-called  cerebro-spinal  meningitis  reached  Mays  Landing,  and  was 
fatal  in  three  cases.  The  disease  was  characterized  at  first  by  a  gen- 
eral dullness,  or  malaise.  This  dullness  would  continue  for  several 
days,  all  of  which  time  some  of  the  horses  were  worked  in  the  team^ 
but  when  in  the  stable  were  inclined  to  rest  their  heads  upon  the 
mangers  and  lean  against  the  partition,  throwing  their  heads  oooasioD- 
ally  towards  the  right  side.  The  pulse  at  this  time  was  considerably 
increased  in  frequency,  and  the  temperature  higher  than  normal.  Soon 
the  horse  refused  to  eat  and  rapidly  lost  strength,  until  too  weak  to 
stand,  it  fell  in  the  stall,  and  lay  with  its  head  and  neck  stretched  to 
its  full  length,  frequently  throwing  its  head  around  to  its  right  side, 
and  fdxery  few  minutes  striking  out  with  its  feet,  as  though  in  great 
agony.  During  all  this  time  its  eyes  did  not  lose  their  natural  luster^ 
nor  did  the  horses  seem  crazed,  as  some  are  reported  to  have  been^ 
except  as  their  intense  pain  caused  them  to  act  so.     In  one  instance  m 
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pet  horse  woald  winnow  and  show  other  signs  of  affection  whenever 
its  master  would  come  near  it.  The  horses  died  within  a  day  or  two 
after  they  had  become  too  weak  to  stand. 

I  made  post-mortem  examination  of  two  of  these  horses,  and  foand 
the  brain  and  cord  with  their  coverings  entirely  normal  in  structure, 
with  no  evidence  of  inflammation  at  all^  and  no  congestion  of  the  vessels 
more  than  would  naturally  exist  after  a  death  of  such  agony.  The 
heart  also  was  normal.  It,  however^  contained  in  its  cavitite  some 
considerable  coagula.  The  lungs  were  healthy^  so  with  the  kidneys. 
The  stomach  was  partially  filled  with  a  yellowish  fluid,  of  a  decided 
acid  reaction.  The  mucous  lining  of  tliis  organ,  near  the  pyloric 
orifice,  extending  perhaps  half  way  to  the  cardiac  end,  was  greatly 
disorganized ;  in  fact,  this  part  of  the  stomach  was  denuded  of  this 
lining,  and  what  is  worthy  of  notice,  the  line  of  demarcation  between 
the  healthy  and  the  unhealthy  parts  was  distinctly  marked,  as  much 
80  as  we  find  it  in  gangrene  or  mortification.  This  marking  was  not 
made  after  death  by  the  fluid  in  the  stomach,  because  it  extended  quite 
around  the  stomach,  and  was  not  confined  to  its  pendent  portion.  No 
other  markings  were  found  worthy  of  particular  note.  With  these 
symptoms  and  examinations  as  a  data,  I  could  not  conclude  these  cases 
to  be  oerebro-spinal  meningitis,  but  rather  some  disease  playing  its  most 
conspicuous  part  on  the  stomach,  i^d  the  brain  trouble  was  merely 
reflex  or  symptomatic.  I  will  further  say  that  aft;er  we  commenced 
treatment  for  this  trouble,  thus  determined,  of  a  number  of  cases  we 
treated,  we  lost  but  one.  > 

Hammonton  Township.  -  Report  from  A.  J.  Smfth,  Gerk. 
The  most  serious  things  with  which  we  have  to  contend  are  two 
slaughter-houses  connected  with  meat  markets,  and  located  right  in 
the  center  of  our  town ;  the  owners  promise  and  claim  to  keep  them 
clean,  but  it  requires  more  care  and  expense  than  they  choose  to  incur. 
The  Inspector  claims  to  have  called  the  attention  of  the  owners  to  the 
necessity  of  keeping  things  in  perfect  order  and  cleanliness,  and  yet 
the  stench  that  comes  from  them  at  times  is  sufficient  to  produce  bad 
resnlts,  and  many  are  of  the  opinion  that  they  should  be  removed  to 
some  more  isolated  locality.  I  presume  that  when  some  epidemic 
grows  out  of  and  can  be  directly  traced  to  these  places,  then  our  peo- 
ple will  rise  up  and  demand  their  removal.  Until  some  one  is  hurt 
no  one  seems  inclined  to  enter  complaint. 
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We  have  another  nuisance^  equally  as  serious  as  the  above  but  of 
shorter  duratioD^  and  that  Ls  of  briogiDg  into  our  town  and  unloading 
right  ia  our  midst  night-soil  and  garbage,  in  the  shape  of  manure  on 
open  railroad  cars.  In  many  casea  this  appears  more  dangerous  than 
our  slaughter-bouses,  as  the  handling  from  car  to  wagon  brings  out 
the  stench^  so  that  at  times  it  is  fearful  and  almost  unbearable;  and 
yet  our  Inspector  is  of  the  opinfon  that  the  law  will  not  sustain  an 
injunc^tion  to  prevent  the  railroad  companies  from  transporting  such 
manures  into  the  center  of  our  town.  We  are  of  the  opinion  that 
railroad  companies  should  have  side-lines,  a  little  away  from  centers, 
for  the  unloading  of  such  stuflPs.  We  have  one  of  the  neatest  lockups 
an  the  State:  built  this  yem, 

P.  S. — ^One  of  the  above  slaughter-houses  has  removed  about  one 
and  one- half  miles  out  from  center  of  town,  j 


Weymouth  Township.        -        -        R^m-t  from  H,  Godfeey. 

The  Board  recognizes  the   importance  of  sanitary  oversight,  and 

looks  after  these  interests  in  accord  with  the  law  of  the  State, 


BERGEN  COUNTY. 

Englewood  Twp.      -      Report  from  J.  Henry  Ackerman,  Sec^y. 

Location  is  good  j  climate  is  good  and  healthy. 
Water-supply  just  finished  by  the  Haokensack  Water  Company. 
Drainage  and  sewerage  are  being  supplied. 
Scarlet  fever  was  the  worst  disease  we  have  had  this  year — about 
forty  cases  and  thirteen  deaths.  . 
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Harrington  Township.    Report  from  Frederick  Morris,  M^D* 

The  swampy  portions  of  the  township  were  more  than  usually  over- 
flowed this  season,  accountings  perhapSj  for  the  evident  increase  of 
malarial  fever^the  fever,  however,  not  being  of  a  severe  type.  Some 
residents  in  the  valley  through  which  the  West  Shorn  railroad  runs 
in  this  township  complain  that  the  culverts  of  the  embankments  are 
not  kept  properly  open,  and  in  one  place  are  insufficient,  causing 
water  to  remain  all  summer  in  places  where  water  did  not  lie  formerly. 
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Obvil  Township.       -       Report  from  Chas.  W.  Badeau,  M.D. 

For  the  past  year  the  health  of  this  township  has  been  good.  No 
•epidemics  have  prevailed,  and  no  complaints  have  been  made  to  the 
Board. 

This  is  a  rural  district  with  a  scattered  population,  and  no  exten- 
sive mills  or  factories. 


RiDGEWooD  Township.  -  Report  from  Wm.  E.  Maltbie. 
Well  used  on  premises  of  School  District  No.  61  reported  foul. 
Inspected  it  and  found  it  tainted  by  sewage  and  cesspool-pipes  near 
by.  Ordered  use  of  well  to  be  discontinued  and  the  same  to  be  filled 
ap. 

BoBOUOH  OF  Rutherford.    Report  from  Geo.  P.  Rice^  Secretary. 

There  are  no  public  grounds  or  parks.  The  streets  are  laid  out, 
and  within  the  past  year  have  commenced  to  macadamize  and  curb 
and  gutter.  Other  improvements  are  under  consideration,  and  the 
place  is  growing  very  fast. 

I  cannot  say  that  any  particular  disease  is  prevalent  here.  We  are 
subject  to  all  the  troubles  that  other  small  towns  are.  The  health  of 
the  place  generally  is  good.  In  conclusion,  will  state  Rutherford  is 
a  small  town  which  had,  up  to  about  two  years  ago,  Iain  in  a  dor- 
mant state.  For  the  past  two  years  improvements  have  gone  ahead 
pretty  rapidly  and  new  dwellings  are  springing  up  all  over.  At 
present  the  place  is  growing  ahead  of  the  powers  of  our  local  authori- 
ties. Public  improvements  are  being  pushed,  and  within  a  very  few 
months  we  trust  to  see  the  town  in  a  thoroughly  good  sanitary  condi- 
tion. We  have  practical  parties  working  up  the  sewerage  system, 
water-supply,  &c.  I  trust  that  next  year's  report  will  include  many 
of  these  improvements. 


BURLINGTON  COUNTY. 

Beverly.  -  -  Report  from  Harry  H.  Matson,  Inspector. 
The  water  is  supplied  by  wells  chiefly.  A  private  water  company 
very  recently  has  introduced  water-pipes  in  the  northern  part  of  the 
township,  about  Edgewater  park.  The  Delaware  river  is  the  stream 
Aom  which  the  water  is  taken. 
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Drainage  is  generally  good.     Malaria  not  prevalent. 

The  Board  of  Health  passed  a  code  of  laws  for  the  government  of 
the  inhabitants  of  the  township,  so  that  all  nuisances  might  be  pre- 
vented. The  Boartl  also  appointed  an  Inspector,  and  by  so  doing 
they  have  lessened  their  labors  and  it  has  been  the  means  of  corre 
troubles  much  sooner  than  it  would  have  been  done  otherwise. 


BoRDENTOWN,  -  Report  from  Wm.  H*  Shipps,  M.D» 

We  get  our  supply  of  water  from  Crosswicks  creek ;  a  private 

company  furnish  it  to  the  citissens.  The  number  of  houses  taking 
the  water  is  300.  It  is  at  times  discolored,  more  particularly  after  a 
rain;  water  hard.  The  quality  of  the  water  is  not  perceptibly 
affected  by  seaaons.  The  reservoirs  are  cementedjand  cleansed  as  occa- 
sion  re<:|iiir€8.  About  100  yards  above  the  point  of  supply  a  small 
stream  flows  into  the  creek.  This  receives  the  drainage  from  tw# 
shirt  factories^  one  tomato  factory  and  a  number  of  private  dwellings 
in  the  city.  About  300  families  depend  on  wells^  and  about  100  on 
cisterns. 

The  prevailing  system  of  drainage  in  Bordentown  is  surface  drain- 
age. During  the  past  year  a  private  organization  has  constructed  a 
sewer  on  Second  street^  running  north  from  Crosswicks  a  distance  of 
200  yards.  Another  is  now  being  laid  on  Crosswicks  and  Walnut 
streets,  running  west  of  Second  street  a  distance  of  300  yards.  The 
former  is  of  terra-cotta  pipe,  six  inches  in  diameter.  The  latter  of 
the  same  material;  twelve  inches  in  diameter;  this  is  owned  by  the 
city. 

Our  cellars,  for  the  most  partj  are  dry.  There  are  swamps  or  low 
lanils  on  the  western  and  northeastern  aspects  of  the  town*  Houses 
in  the  vicinity  of  these  swamps  are  affected  by  malaria  in  the  spring 
and  fall  months.  Diseases  of  a  malarious  nature  do  not  prevail  to 
ajiy  considerable  extent  at  any  season  of  the  year. 

Cesspools  constructed  within  the  la^t  five  years  are  cemented,  and 
contents  removed  by  means  of  the  odorless  apparatus. 

There  is  a  register  kept  by  the  Board  of  Health  as  to  the  number 
of  persons  keeping  horses,  cows,  hogs,  &c.^  in  the  city. 

We  have  no  slaughter-houses  in  the  city  limits,  and  do  not  intend 
to  have. 

The  ventilation  of  the  school  building  is  by  windows  and  doors^  and 
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18  by  no  means  the  best  that  oould  be  suggested  in  a  differently  con- 
stmcted  building.  The  heating  is  by  stoves  and  portable  heateis,  and 
is  open  to  several  objections  both  as  to  amount  and  quality. 

We  have  an  active  Board  of  Health,  good  health  laws  and  regula- 
tions, and  insist  upon  their  prompt  enforcement. 

Vital  statistics  are  carefully  kept,  and,  so  far  as  I  can  learn,  fiiith- 
fully  reported. 


Burlington.        -        Report  from  Chables  Stewell,  Inspector. 

The  source  of  water-supply  is  the  Delaware  river.  It  is  a  public 
supply,  the  business  of  which  is  transacted  by  a  Board  of  Water 
Commissioners  appointed  by  the  Common  Council. 

There  is  a  good  system  of  drainage  by  Drainage  Commissioners ; 
a  pumping  station  at  the  sluice  upon  the  bank  of  the  Delaware  river. 
It  is  distinct  and  entirly  separate  from  sewerage. 

One  sewer  some  four  squares  or  blocks  in  length,  the  walls  thereof 
of  brick  laid  in  cement.  The  sewerage  of  this  city  is  not  of  any 
magnitude.  Houses  generally  have  cellars.  Cesspools  generally  of 
brick  and  cemented,  with  sides  for  emptying ;  emptied  generally  in 
winter,  at  night,  by  men  who  cart  contents  outside  of  city  limits  for 
compost.     Diphtheria  was  for  a  time  prevalent. 


Chesterfield  Township.    Report  from  Charles  B.  Holix)way. 

The  general  health  of  the  township  has  been  good  during  the  past 
year,  but  at  present  there  are  a  few  cases  of  the  chills  in  the  vicinity 
of  Crosswicks.  The  water-supply  is  from  wells,  springs  and  cisterns. 
The  water  from  the  wells  is  generally  considered  good.  Most  of  the 
dstems  have  filters  and  not  much  used  for  drinking  purposes. 

As  a  general  thing  the  drainage  is  good,  there  being  no  swamps  or 
marshy  places. 

The  houses  are  principally  frame,  with  cellars  which  are  used  for 
storing  vegetables,  well  drained  and  generally  dry ;  very  few  occu- 
pied by  more  than  one  family.  Refuse  and  excreta  being  disposed 
of,  as  is  customary  among  farmers,  upon  their  laud.  No  disease 
among  animals,  with  the  exception  of  cholera  among  fowls.  Our 
school-houses  are  all  in  good  repair  and  well  attended. 
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C1NKAMIN8ON  TowNBHiP.   Report  from  J.  D.  Jaknet,  M.D.,  Secy, 

Water-supply  by  wells  and  cisterns,  mainly  wells.  Water  of  good 
quality  for  drinking.  Cisterns  used  for  washing  purposes  chiefly^ 
I  think  there  are  not  over  five  families  in  the  township  depending 
upon  cistern-water  for  drinking,  and  in  those  cases  filters  are  used. 

Surface-drainage  principally,  A  few  families  in  Riverton,  on  the 
river-bank,  drain  into  the  Delaware  by  underground  means*-  Farm- 
exs  use  tile-drain  largely  where  neetled, 

I  know  of  no  basements  used  for  any  but  cellar  purposes.  There 
are  very  few  houses  without  cellars.  Cellars  are  used  largely  for 
the  storage  of  vegetables.  I  know  of  no  tenement-houses  of  more 
than  two  families,  and  very  few  containing  over  one  family. 

I  know  of  but  few  sewers;  these  drain  into  cesspools,  cemented,, 
and  emptied  by  hand  for  fertilizing  purposes.  There  are  a  lai^ 
number  of  cemented  cesspools  under  privies  in  Riverton  and  Palmyra 
emptied  by  hand.  Privies  in  the  township  are  largely  without 
cemented  ^cesi^pools,  and  in  villages  during  summer  are  highly  offen- 
sive to  the  inhabitants  whose  olfactories  are  sufficiently  cultivated  to 
distinguish  between  good  and  bad  odors.  This  and  pig-pens  are 
matters  requiring  much  attention  at  the  hands  of  the  Health  Inspect- 
or of  ^our  township,  Many  privies  in  villages  are  within  fifty  feet  of 
the  family  water-supply — the  well.  Some  farmers  persist  in  placing 
their  cow-yards  and  pig-pens  much  too  near  and  westward  from  the 
dwelling,  allowing  the  prevailing  winds  to  carry  the  poisonous 
effluvia  emanating  from  them  to  the  family* 

Miasmatic  fevers  have  prevailed  in  the  township  to  about  the  usual 
extent  during  the  year;  verj^  few  cases  of  diphtheria  or  scarlet  fever. 


Evesham  Township.        -        Report  from  William  L.  Brown. 

No  prevalent  disease.  The  Assessor  inquires  each  year  as  to 
losses  of  animals  and  as  to  contagious  diseases.  Has  not  found  any 
in  the  township  this  year. 

But  one  slaughter-house  in  the  township.  It  has  l)een  inspeoted ; 
not  complained  of  as  a  nuisance. 


Little  Egg  Harbor.      -      Report  from  T.  T,  Peice,  M.D.,  Se^^y, 

AV hooping-cough   and  measles   ei>idemic   last  spring.     No  other, 

Cerebro-spinal  meningitis  among  horses  in  September, 
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Majhsfield  Twp.     Report  from  Dr.  D.  G.  Van  Mater^  Inspector. 
It  has  been  generally  healthy  here  with  the  exception  of  measles  in 
February  and  March  and  typhoid  fever  in  July  and  August. 


Shamong  Township.  Report  from  J.  Clayton  Buck  age,  Seo^y,- 
This  township  is  very  healthy  at  the  present  time.  Last  Janaary 
there  were  six  cases  of  scarlet  fever  at  Atsion.  The  school  was  closed 
and  it  did  not  spread.  I  ordered  all  the  children  that  had  the  fever 
not  to  attend  school  for  one  month.  The  farmers'  horses  were  taken/ 
with  a  disease  and  I  think  about  twenty  horses  died. 


SoTTTHAMPTON  TowNSHiP.     -    Report  from  Samuel  E.  Branson.. 

CeiBBpools  mostly  open.  Refuse  is  carted  out  on  land.  This  the 
LfOcal  Board  has  brought  about  during  the  last  few  years. 

We  had  one  case  of  diphtheria  which  the  Board  of  Health  was 
called  upon  to  investigate.  The  township  physician  and  committee 
met  and  came  to  the  conclusion  the  best  thing  to  do  was  to  quarantine 
the  house,  which  they  did.  The  disease  was  brought  from  New  York 
by  visiting  friends.  By  the  Board  taking  this  case  in  hand  the  disease 
did  not  spread,  although  it  proved  &tal  to  two  children  of  the  family.. 


CAMDEN  COUNTY. 

Cakden.        -        Report  from  Septimus  Knight,  Asat.  Inspector. 

Water-supply  from  the  Delaware  river.  Very  nearly  all  houses 
are  supplied  from  the  city  water  reservoir,  with  the  exception  of  those 
in  the  Eighth  ward,  which  mainly  get  supply  of  water  from  wells. 

All  houses  used  for  dwellings  have  cellars,  with  but  few  exceptions, 
those  below  Second  street,  in  the  lower  part  of  city,  being  very  damp, 
and  in  many  cases  not  fit  for  any  purpose. 

Sewers  are  used  to  carry  oflF  all  surface-water  from  streets ;  also  to 
carry  off  excrement  from  cesspools  and  privy-vaults.  All  cesspools 
oonstmcted  since  the  19th  of  August,  1886,  have  been  required  to 
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have  wall  and  bottom  built  of  brick,  eight  inches  in  thickness,  kid  in 
cements 

All  properties  abutting  on  streets  in  which  thertf  is  a  public  sewer 
are  required  to  place  hopper  water-closets  on  premises,  and  no  wells 
OP  cesspools  are  allowed  to  be  constructed  on  such  streets. 

We  have  made  this  year  a  rigid  inspection  of  slaughter-houses  and 
have  had  no  coraplaiots  of  same. 

There  are  marshes  extending  across  the  lower  part  of  the  Fifth  and 
Sixth  wards  and  into  the  Eighth,  which  are  supposed  to  have  caused 
chills  and  fever,  which  have  been  prevalent  during  the  summer  in  the 
lower  wards  of  the  city.  This  Board  will  have  the  meadows  ditched 
as  soon  as  possible,  so  as  to  drain  said  meadows. 
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Centre  Township.        -       Report  from  John  H.  Jackson,  ^S'eo'y. 

The  general  health  of  the  township  for  the  past  year  has  been  re- 
markably good.  Several  cases  of  typhoid  fever  occurred  during  the 
spring  and  summer,  but  none  of  them  were  fatal.  The  amount  of 
malarial  fever  has  been  less  than  last  year. 

The  drinking-water  is  almost  universally  obtained  from  wells  either 
dug  or  driven,  but  principally  from  the  former. 

Our  natural  fiicilities  for  drainage  are  good  and  cellars  are  princi- 
pally dry. 

Human  excreta  are  received  in  privy  wells.  The  mode  of  empty- 
ing is  mixing  coal  ashes  or  marl  with  the  contentB,  and  removing  a 
short  distance  and  covering  with  earth* 

There  are  four  public  school  buildings  in  the  township,  and  the 
various  Boards  have  used  every  precaution  to  procure  good  sanitary 
conditions. 

Delaware  Township,    Rtpori  fromlW.  S,  Long,  M.D,,  Inapectar. 
During  the  month  the  Sanitary  Inspector  has  visited  the  three 

schools  whose  districts  are  entirely  within  our  bounds,  and  has  found 
the  buildings  good,  with  sufficient  means  for  ventilation  and  not 
crowded.  In  School  District  No.  8  the  building  has  the  disadvantage 
of  two  windows  facing  the  scholars.  The  privies  are  all  on  the  sur- 
face, and  are  not  sources  of  danger.    The  water  is  good.     I  find  that 
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thus  far  no  atteDtion  has  been  paid  by  the  clerks  to  the  question  of 
vaccination  of  teachers  and  scholars. 

At  a  meeting  of  the  Board  on  October  ISth^  1887^  the  model  code  of 
ordinances  as  advised  by  the  State  Boards  was  adopted,  with  the 
exceptions  of  Sections  8  and  9. 


Haddon  Township.  -  Report  from  J.  Stokes  CJolbs,  Secretary^ 
Water  was  introduced  into  our  borough  by  a  private  company  last 
spring  and  summer ;  there  are  not  many  taking  it  as  yet ;  I  suppose 
some  fifteen  or  twenty  have  it,  and  think  others  soon  will.  There  are- 
always  some  difficulties  in  the  way — of  fault-finding,  &c.  I  will 
give  you  the  analyses  of  the  Haddonfield  water  company's  water : 

By  Prof.  Wqpd,   By  Dr.  J.  R.  Steyenson^ 

lUrrard,  Haddonfield, 

Oct  6th,  1886.  ApiU  9Ui,  1887. 

Appearance  of  water Clear.  Clear. 

Degrees  of  hardness 1.00  2.8 

Chlorine  (grains  per  gallon) 0.6  0.6 

Solid  residue  (grains  per  gallon) 6.4  7.9 

Free  ammonia  (parts  per  million) 0.004  0.094 

Albuminoid  (parts  per  million) 0.1  0.048 

The  source  from  which  taken  may  receive  some  sewage  above  the 
point  of  supply  in  time  of  heavy  rains,  but  the  supply  is  arranged  so 
as  to  drain  it  very  quickly,  and  the  supply  is  ready  for  pumping  again 
in  an  hour  or  so,  soon  as  the  gates  are  closed.  The  families  mostly 
depend  on  wells ;  some  have  cisterns. 

New  buildings  mostly,  if  not  all,  have  cemented  cesspools ;  the 
most  of  them  are  emptied  by  carting  away  and  using  as  a  fertilizer. 

Typhoid  and  typho-remittent  fevers  made  their  appearance  in  Had- 
don township  the  last  of  summer  and  in  September,  and  a  few  cases 
have  been  fatal.  Five  cases  of  scarlet  fever  have  been  reported  to- 
the  Board  of  Health  during  the  year,  and  one  death.  Thirty-two 
inspections  of  properties  have  been  made  by  the  Inspector  during  the 
past  twelve  months.  The  nuisances  consisted  of  one  flowing  privy 
vanlt,  improperly  constructed,  overflowing  cesspools  and  sink-holes^ 
stagnant  pools  of  rain-water  and  filled-up  gutters^  badly-kept  pig- 
pens, rubbish,  manure  piles,  &c. 

12 
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I  should  have  aaid  that  the  water  aupplied  during  last  summer  we 
think  an  ample  supply  of  good  spriag-water.  It  haa  been  delivered 
through  the  principal  streets  by  a  pipe-line  from  a  stand-pipe  at  one 
end  of  the  town.  The  water  is  obtained  from  a  reservoir  about  three- 
quarters  of  a  mile  away.  Spring- water,  surrounded  by  a  bank  and 
forced  up  by  steam. 

Stockton  Township.  -  Report  from  Euw.  C.  Pedigree, 

The  water-supply  of  this  township  is  chiefly  wells.  We  might 
say  that  almost  the  entire  population  depend  on  wells.  A  few  receive 
their  supply  from  the  Merchantville  water  works. 

Sewers  we  have  none.  Tile  drainage  and  clearing  of  swamps  and 
filling  up  of  some  low  land  have  done  something  to  improve  the  sani- 
tary condition  and  prevent  malaria.  In  the  most  of  the  township  the 
cellars  are  dry. 

Cesspools  are  not  as  a  general  thing  cemented^  and  are  emptied  at 
the  discretion  of  the  owner  of  premises. 

Have  no  trouble  in  getting  the  vital  statistics,  as  there  is  but  little 
neglect  on  the  part  of  the  people  in  this  respect. 


CAPE  MAY  COUNTY. 

Anglesea.         -         -         Report  from  F.  H.  Hewett,  Secretary, 
Water-supply  mainly  cisterns,  with  some  wells,  the  water  of  the 

last  sometimeSj  when  the  springs  are  low,  being  slightly  discolored. 

About  one-half  of  inhabitants  depend  on  cisterns^  the  rest  on  welLs. 
Drainage  surface  with  a  fall  of  two-tenths  to  the  hundred  feet. 

There  is  during  the  wet  season  water  in  many  of  the  cellars. 


Cape  May  City.  Report  from  F,  Sidney  Townsend,  Sec*y. 

Our  water-supply  is  excellent  and  is  furnished  by  the  city,  who 
own  and  control  the  works.  A  large  surface  well  thirty  feet  in 
diameter,  twenty-eight  feet  deep,  with  thirteen-inch  walls  from  bot- 
tom to  top,  laid  in  hydraulic  cement,  reaching  the  second  or  lower 
springs,  is  our  source  from  which  water  is  supplied*     It  ia  free  from 
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imparities;  is  of  r^ular  qaality  and  taste.  Its  location  puts  it 
beyond  the  possibility  of  sewer  or  surfaoe  contamination,  as  it  is 
located  in  the  country  north  of  the  city,  in  a  sparselynsettled  district 
surrounded  by  high  farming  lands  that  really  slope  in  every  direction 
from  the  center  of  the  well-site,  and  as  a  further  safeguard  the  city 
purchased  five  acres  of  land  surrounding  the  well. 

Our  geographical  location  naturally  gives  good  drainage  for  the 
soil,  but  a  system  of  sewers  penetrates  the  heart  of  the  city,  affording 
ample  drainage  for  domestic  purposes,  perhaps  as  good  as  any  of  the 
leading  cities.  So  far  this  year  no  stoppage  of  the  main  sewers  has 
been  brought  to  the  notice  of  the  Local  Board. 

Cesspools  built  during  the  year  have  been  constructed  in  conform- 
ity to  the  law,  with  cemented  sides,  and  generally  cleaned  every  six 
months  or  oftener. 

No  new  or  fatal  diseases  have  been  observed  among  our  people 
since  last  report,  excepting  during  July  several  cases  of  acute  diarrhoea 
were  treated,  both  among  the  resident  and  visiting  population  to  the 
sea-shore  during  this  period.  No  local  causes  could  be  ascribed;  it 
was  observed  at  the  commencement  of  an  unusually  heated  term  and 
disappeared  with  the  cooler  weather  that  followed  during  August 
Our  resident  physicians  held  it  in  check  and  no  cases  proved  fatal 
from  this  cause;  otherwise  the  city  has  been  generally  healthy. 


Lower  Township.  -  Report  from  Wm.  C.  Rutherford,  See^y. 
We  liave  had  as  a  prevalent  disease  among  the  children  of  our 
township,  in  the  latter  part  of  last  winter,  scarlet  rash  or  scarlet  fever. 
There  were  about  twenty  to  thirty  cases.  There  were  only  two  or 
three  deaths.  With  this  exception  it  has  been  very  healthy.  The 
Board  of  Health  have  not  been  called  out  to  abate  any  nuisance  dur- 
ing the  year. 

Upper  Township.    -    Report  from  Randolph  Marshall,  M.D. 

The  few  eases  of  scarlatina  simplex  and  rubeola  were  so  benign  as 
to  require  little  or  no  treatment. 

A  very  maliguant  case  of  typhoid  fever  was  transported  l.ere, 
February  1st,  from  Port  Richmond,  Philadelphia,  in  a  young  man 
twenty-one  years  of  age,  attended  by  .^  apparent  perforation  of  the 
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bowels,  the  shock  laatiDj^  forty-eight  hours,  characterized  by  profane 
colliquative  sweats,  total  unconsciousneBs,  lividity  of  skin  amouDting 
to  a  distinct  purple  hue  over  abdomen,  which  finally  yielded  to  a 
large  fly-blister  and  heroic  clysters  of  atnmoniated  whisky,  laudanum 
and  turpentine.  After  convalescence  appeared  fairly  established, 
patient  suffereil  an  acute  attack  of  meningitis.  Was  treated  with 
inunctions  of  iodoform  and  lanolin  to  shaven  scalp.  Internally, 
iodide  of  iron,  alternated  with  (x>d-liver  oil  mist.,  with  bromide  of 
potassium  and  aconite,  q,  s,,  to  regulate  convulsions.  Patient  was  out 
of  doors  for  the  first,  July  9th,  weighing  eighty-seVen  pounds.  The 
following  October  1st,  he  had  gained  to  146  pounds;  the  greatest 
increase  of  flesh  being  a  gain  of  twenty-one  pounds  in  eleven  days. 

A  fatal  epidemic  prevailed  amongst  the  horses  of  this  township. 
Forty-one  head  suffered  from  the  disease;  of  this  number  only  four 
recovered.  The  carcasses  were  all  buried  by  order  of  L#oca]  Board  of 
Health. 


West  Cape  May,         -         Report  from  R.  Ci  Hill,  Secretary. 

The  residents  of  this  borough  derive  their  water-supply  from  wells, 
surface  and  tubular.  As  a  rule  the  water  is  soft  and  free  from  any 
bad  taste.  In  the  vicinity  of  the  meadows  and  low  lauds,  tabular 
wells,  driven  eighteen  or  twenty  feet  furnish  a  good  supply  of  water, 
clear,  cool  and  with  no  unpleasant  taste  or  smell. 

No  safeguartl  has  been  provided  against  fire.  If,  during  wimly 
weather,  a  fire  should  break  out  in  our  midst,  great  damage  would 
result. 

The  health  laws  suggested  by  the  State  Boanl  have  been  adopted^ 
with  necessary  onlinances  regulating  the  keeping  of  swine  and  carting 
the  slops  and  depositing  the  refuse  from  the  neighboring  city  of  Cape 
May.  At  the  establishment  of  this  Board  there  was  a  disposition 
among  some  to  object  to  the  enforcement  of  the  health  laws,  but  at 
the  present  time  little  trouble  is  require*!  to  regulate  such  matters. 

This  Board  had  no  occasion  to  adopt  any  special  measures  in  the 
contagious  diseases  among  children,  beyond  making  necessary  sug- 
gestions and  advising  necessary  precautions  to  the  families  having 
sickneas  in  their  midst. 

The  only  prevalent  diseases  of  the  year  have  been  scarlet  fever  and 
measles.     Several  deaths  occurred  from   scarlet  fever;   none  from* 
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measles.  When  it  was  found  the  fever  was  threatening  to  become 
prevalent,  we  at  once  closed  the  school,  and  kept  it  closed  until  its 
violence  had  abated  somewhat. 


CUMBERLAND  COUNTY. 

CoMMEBCiAX.  Township.  -  Report  from  David  McElwee,  CUrk. 
There  are  about  1,200  acres  of  meadow  and  swamp  in  the  town- 
ship subject  to  inundation  by  tide-water,  and  there  is  a  prevailing 
opinion  among  the  inhabitants  that  the  tide-meadows  cause  the 
malaria  in  and  around  Mauricetown.  The  hog  cholera  has  brokes 
out  afresh  again  this  fall. 

Deerfield  Township.    -    Report  from  Chas.  C.  Phillips,  M.D. 

Our  township  being  situated  high,  with  good  surface  drainage,  we 
are  peculiarly  circumstanced  as  regards  conditions  for  health.  No 
epidemics  have  visited  us  during  the  last  year.  We  have  had  but  few 
deaths,  and  those  mostly  of  elderly  persons,  from  causes  not  dependent 
on  want  of  proper  sanitary  regulations.  During  the  months  of  July 
and  August  there  was  a  greater  predisposition  to  bowel  affections,  such 
as  cholera  morbus,  diarrhoeas  and  dysenteries,  than  for  several  years 
past,  but  easily  accounted  for  by  the  hot  summer,  accompanied  with 
an  excess  of  moisture,  rendering  those  parts  of  the  body  more  gensi- 
tive  to  exciting  disturbing  causes.  They  were  all  amenable  to  treat- 
ment, no  deaths  having  occurred.  No  malaria  exists  in  our  section  of 
Cumberland  county,  as  we  have  but  little  to  produce  it.  At  the  same 
time  we  find  that  quinine  exerts  a  very  happy  influence  upon  the  pro- 
gress of  disease  amongst  us.  ^ 

Being  an  entirely  rural  district,  without  any  town  of  any  size,  we 
consequently  have  not  those  causes  of  disease  that  exist  in  cities  and 
thickly-settled  countries. 

DowNE  Township.        -        -        Report  from  George  Chance. 

The  natural  drainage  is  fair,  but  no  artificial  means  have  yet  been 
employed. 

During  the  present  summer  a  fatal  epidemic  of  cerebro-spinal 
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meaiogitis  among  horses  has  visits  our  towBship,  and  the  dis^uBel 
every  case  so  far  aa  known  has  proved  fatal. 

There  are  two  8laiighter-hou.**es  in    the  township  and    they  are 
generally  in  a  good,  healthy  condition. 

The  public  health  is  looked  after  by  the  Local  Board  of  Healthy 
who  are  taking  quite  an  interest  in  the  matter, 

R^istration  and  vital  statistics  are  carried  out  according  to  law. 

Quarantine  and  care  over  contagious  diseases  and  vaccination  are 
carried  out  according  to  law. 

Fairfield,        -       -       Report  from  J,  C.  A  pplegate,  Inspector, 
Excreta  deposited  in  out-houses  and  carted  away  by  farmers  and 
used  as  fertilizers, 

Cerebro-spinal  meuiogitis  among  horse-s^  and  hog  cholera. 
Various  throat  aflTections,  pharyngitis,  &c.,  have  occurred,  accom- 
panied  by  bronchitis  in  many  cases;   also  some  isolated  fever^  bat 
mainly  those  diseases  originating  from  malarial  poison.     No  epidemics 
during  the  year. 


I 
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Greenwich  Twp.    -    Report  from  Samuel  P,  ^ITHIA^%  Secretory* 

Owing  to  the  township  not  being  very  thickly  settled,  it  has  here- 
tofore been  impossible  to  get  our  Township  Committee  to  see  the  need 
of  organizing  a  Township  Board  of  Health.  During  the  past  year 
there  has  been  erected  within  the  village  a  storehouse  in  which  to  store 
a  fertilizer  made  of  the  refuse  of  sturgeon  and  meuhadeo,  and  the  ^ 
offensive  odor  emanating  therefrom  became  a  source  of  discomfort  to^  f 
persons  living  or  passing  in  that  vicinity  ;  and  great  complaint  coming 
from  the  people^  the  committee  at  last  were  willing  to  organize  and 
adopted  the*' Health  Code."  Since  its  adoption  the  nuisance  has  been 
abated  and  the  people  satisfied.  Outside  of  this,  there  has  been  no- 
work  in  particular  for  the  Board  to  do.  M 

Landis  Township.      -      Report  from  Geo.  Davidson,  Sterdary^ 
We  have  made  a  house-to-house  inspection  this  year  and  distributed 
circulars. 


Lawrence  Township.    -    Report  from  E.  T.  Black  well,  M.D*. 

The  only  manufactory  employing  many  persons  is  engaged  in  the 
canning  of  tomatoes.     It  is  located  at  Cedarville,  adjacent  to  Cedar 
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creek.  It  employs  over  100  persons,  of  whom  the  most  part  are 
women  and  children. 

During  the  second  week  in  September  a  complaint  was  lodged  with 
the  Board  of  Health  against  this  place  on  account  of  foul  odors 
which  were  very  obnoxious  to  near-by  inhabitants.  A  meeting  of  the 
Board  was  held  September  17th,  and  all  the  members  having  viewed 
the  surroundings,  found  a  bad  condition  existing. 

As  a  result  of  their  observations  and  inquiries  the  Board  unani- 
mously declared  the  premises  unsanitary  in  several  particulars,  and  a 
nuisance.  The  proprietor  being  invited  to  the  session,  was  instructed  to 
dig  a  ditch  sufficient  to  carry  off  the  liquid  refuse,  to  remove  that  which 
was  more  solid  from  the  property,  and  to  allow  no  further  accumulation 
thereon.  He  was  also  directed  to  furnish  proper  water-closet  accom- 
modations for  the  help  employed,  and  to  keep  his  place  in  a  cleanly^ 
sanitary  condition.  As  the  season  was  far  advanced,  and  the  proprietor 
expecting  to  cease  operations  on  this  ground  after  the  present  year,  the 
agreement,  on  his  part,  was  only  partially  carried  out.  The  Board, 
however,  have  reason  to  believe  that  the  principles  they  have  inculcated 
will  influence  the  methods  brought  to  bear  in  the  construction  and 
arranging  of  any  factory  that  may  hereafter  be  erected  within  the 
boundaries  of  this  health  district,  and  therefore  report  progress. 

There  are  three  school-houses  in  the  township  in  good  sanitary 
order.  The  largest  and  most  central  is  heated  by  steam.  The  District 
Clerk,  in  taking  the  census,  makes  inquiries  respecting  the  vaccination 
of  the  children. 


Maurice  Riveb  Township.  -  Report  from  S.  M.  Wilson,  M.D. 
Allow  me  to  report  that  the  general  health  of  Maurice  River  town- 
ship, Cumberland  county,  has  for  the  past  year  been  above  the  average. 
I  think  there  has  been  a  smaller  percentage  of  mortality  than  usual. 
The  sanitary  condition  is  good,  with  one  or  two  exceptions,  where  the 
Local  Health  Board  has  had  somewhat  of  trouble  to  abate  nuisances. 


MiLLviLLE.  ...  Rq>ort  from  L.  H.  Hooate. 

Millville  has  had  a  fairly  healthy  year,  there  having  been  186 
deaths  from  various  causes. 

The  Local  Board  of  Health  has  been  on  the  alert*  and  has  taken 
every  precaution  possible  against  disease.     The  water-supply  of  the 
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city  is  from  two  souroee,  water  works,  owned  by  a  private  firm,  and 
wells;  the  water  of  the  former  is  soft  and  comparatively  free  from 
iron,  that  of  the  latter  h  pure  and  sweet  generally,  owing  to  the 
poroos  character  of  the  soil. 

There  are  no  sewers  in  the  city  and  all  the  drainage  is  surface, 
which  13  very  good,  considering  the  flatness  of  the  country.  The  city 
annually  expends  $5,000  to  $6,000  on  roads  and  streets  and  gives 
attention  to  drainage. 

The  slanghter-housa'i  within  the  city  limits  are  carefully  guardeti 
and  are  not  at  all  offensive. 

Attention  is  generally  given  to  the  lighting  and  ventilation  of 
school  and  other  public  buildings,  and  much  care  exercised,  especially 
with  the  former. 

The  cemeteries  and  burying-grounds  are  kept  in  excellent  oondi- 
lion,  and  much  care  is  exercised  by  the  manufacturing  firms  in 
F'keeping  the  cesspools  of  their  tenement-houses  in  good  and  clean 
.  Condi  ti  on » 

There  have  been  no  prevalent  diseases  onto  during  September  and 
October.  There  have  been  several  deaths  from  a  malignant  form  of 
diphtheria. 

There  has  been  a  great  deal  of  throat  trouble,  and  croup  has 
olaimed  several  victims. 

The  Local  Boanl  was  and  is  vigilant,  and  adopted  measures  to  pre- 
vent the  spread  of  the  disease. 


ESSEX  COUNTY, 

Belleville  Township.  Report  from  D.  M.  Skinner,  M.D,,  Preset. 

There  is  nothing  of  special  interest  to  report  this  year,  other  than 
that  the  Board  of  Health  organized  early  in  the  spring  and  appointed 
an  Inspector,  who  has  made  an  efficient  examination  of  the  sanitary 
condition  of  the  township.  That  it  was  needed  may  be  inferred  from 
the  fact  that  as  a  result  of  his  work  fully  fifty  privy  vaults  have 
been  thoroughly  cleaned,  cesspfiols  emptietl,  and  there  has  been  a  gen- 
eral cleaning  of  yards  and  inclosures* 

The  summer  has  been  marked  by  an  absence  of  sickness  of  all 
kinds  incident  to  warm  weather. 
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Bloomfield  Township.  Bqportfrom  Wm.  H.  Van  Gieson,  M.D. 
The  health  of  this  township  during  the  past  year  has  been  very 
good  indeed.  During  the  winter  and  early  part  of  the  spring,  we 
had  a  number  of  cases  of  scarlet  fever^  some  of  which  were  of  the 
malignant  type,  but  the  number  of  deaths  was  very  small  in  propor- 
tion to  the  number  of  cases.  Outside  of  this,  we  have  had  no  other 
<x>ntagious  diseases.  The  complaints  made  to  the  Board  have  been 
regarding  drains  and  cesspools.  These  nuisances  have  been  in  all 
4saaeB  abated  at  once  upon  notification  to  the  property-owner  or  lessee. 


■Caldwell  Township.  -  Report  from  Geo.  C.  Bubnett,  Secfy. 
Our  people  have  been  observant  of  the  laws  and  r^ulations  in 
respect  to  public  health,  and  there  has  been  no  complaint.  The  pres- 
ent year  has  been  one  of  the  most  dreaded,  as  our  lands  were  over- 
flowed about  the  banning  of  July,  iis  the  growing  grass  and  v^- 
tation  at  that  time  was  heavy,  it  became  a  great  nuisance  from  decay  and 
rot,  producing  more  or  less  fever,  but  not  as  extensive  as  was  feared. 


Irvington.  -  Report  from  D.  S.  Smith,  M.D.,  Inspector. 

The  Board  of  Trustees  of  the  incorporated  village  of  Irvington, 
at  one  of  their  meetings  in  May  last,  appointed  a  Board  of  Health. 
The  Board  convened,  appointed  D.  S.  Smith,  M.D.,  Inspector,  and 
organized  under  the  laws  passed  by  the  L^islature  at  its  last  session. 
They  passed  ordinances  and  adopted  such  r^ulations  as  they  thought 
requisite  to  promote  the  best  interests  of  the  public,  which  have  been 
judiciously  and  satisfactorily  carried  out.  The  sanitary  condition  of 
the  district  over  which  they  have  control  is  all  that  could  be  desired, 
<and  quite  a  large  amount  of  accumulated  filth  has  been  removed. 

^wing  to  the  short  time  of  the  Board's  organization,  their  report  is 
somewhat  brief.     We  hope  in  the  next  to  forward  you  a  very  complete 

4Btatistical  report.     I  inclose  a  proof  of  the  ordinance  as  passed  and 

^aacted  upon  by  the  Board.     It  is  also  printed,  in  large  type,  on  Bristol 

^CDoard,  and  circulated  freely  among  the  people. 


^3!iST  Orange  Township.   Report  from  Dr.  T.  R.  Chambers,  Sec^y. 
The  water  is  supplied  from  three  large  wells,  which  continue  to 
'furnish  an  abundant  supply  of  excellent  water  of  medium  softness. 
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The  cesspool  is  about  to  be  sai>ersed€d  bj  a  sewerage  system.  The 
pipes  will  be  laid  by  December  throughout  the  principal  parte  of  the 
township.  It  is  the  small-pipe  system,  eight  inche-s  being  the  small- 
est size*  The  disposal  works  proper  are  placed  at  the  lowest  part  of 
the  township,  at  its  northerly  boundary,  and  consist  of  fourteen  acres 
of  drained  land.  The  building  is  a  very  beautiful  bloe-stone  struc- 
ture, artistically  planned  and  finished;  and^  when  the  grounds  shall 
be  finishedj  it  will  be  in  the  midst  of  a  cultivated  park.  The  dis- 
posal system  proper  is,  fii'st,  the  admixture  of  chemicals  with  the  sewage 
as  it  comes  from  the  town  by  gra\'itation,  with  flushiog  tanks  at  suit- 
able places.  Secondly,  precipitatioii,  for  which  two  sets  of  tanks  are 
provided.     Thirdly,  irrigation.     Fourthly,  downward  filtration. 

During  July  and  August  there  were  about  fifty  cases  of  dysentery 
in  town.     Not  over  a  half-dozen  died  from  the  dysentery. 


Livingston  Township,     Report  from  Geo,  E.  De  Camp,  Secretary^ 

The  health  in  the  township  has  been  generally  good^  except  in  those 

parts  near  the  Passaic   river,  where  there   has   been  more  or  less_ 

malaria. 


MiLLBURN  Township.  Report  from  Isaiah  Williams,  Seordwry, 
There  is  nothing  new  to  add  about  the  topography,  &o.^  of  this 
town  not  contained  in  my  report  for  188L  You  all  see  by  my  report 
for  1886  the  energetic  way  we  dealt  that  year  with  minor  nuisances. 
Since  then  we  have  had  no  trouble,  it  being  well  understood  that  w^e 
mean  bumnem.  We  adopted  verbatim  and  in  due  form  of  law  the 
code  recommended  in  your  report  for  townships,  I  have  written  ta 
you  and  mentioned  to  you  personally  at  Madison  the  bad  effects  of 
impounding  of  the  water  by  ^^  Factory  pond/*  and  the  Rahway  river, 
in  this  township,  and  of  the  Scudder  pond,  in  the  adjoining  township 
of  Springfield.  ^ 

MoNTCLAiR  Twp.  -  Report  from  James  S.  Brown,  Inspector, 
A  public  water-supply  has  just  been  introduced  and  will  be  in  use 
in  a  few  weeks.  The  supply  is  taken  from  large  wells  in  outlying 
partfl  of  the  township.  Hitherto  we  had  our  wells  in  our  own  yards^ 
Most  of  these  wells  are  drilled,  some  are  dug. 
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No  STStem  of  sewerage,  as  yet.  Tight  cesspools  are  mostly  used. 
These  are  emptied  at  regular  intervals  by  odorless  excavators,  and  con- 
tents carried  away  to  some  appointed  place  outside  the  populous  portion 
of  the  township. 

The  year  has  been  one  of  good  health.  Very  few  contagious  dis- 
eases at  any  time.  Perhaps  a  half-dozen  cases  of  typhoid  in  the  twelve 
months,  and  these  traced  to  two  wells. 


Newark.        -        -        Report  from  David  L.  Wallace,  M.D. 

The  intercepting  sewer  which  had  been  in  process  of  construction 
for  the  past  two  years  is  now  completed  and  has  more  than  demon- 
strated what  was  promised  of  it.  It  receives  the  drainage  of  7,531 
acres,  in  which  area  there  are  14,422  feet  of  sewers.  The  total  daily 
flow  for  this  section  of  the  city  is  estimated  at  about  10,000,000  gal- 
lons from  house  drainage.  The  daily  flow  from  the  storm-waters 
allowed  for,  would  give  about  20,000,000  gallons  more,  so  that  the 
maximum  amount  to  be  pumped  at  present  will  be  about  30,000,000 
gallons  per  day.  Any  increase  in  the  storm-water  beyond  the 
20,000,000  gallons  mentioned  above  is  carried  on  through  the  trunk 
sewer  beyond  the  interception  and  passes  to  a  large  canal  dug  in  the 
meadows,  through  which  it  is  conveyed  to  the  bay.  At  a  point  about 
3,000  feet  from  the  pumping  station  there  is  a  considerable  increase 
in  the  size  of  the  intercepting  sewer,  to  allow  two  other  branches 
(which  will  ultimately  be  constructed  from  the  other  sections  of  the 
dty)  to  connect.  The  sewage  and  storm-water  are  then  carried  to  the 
deposit  sewers,  where  all  the  solid  matters  settle  to  the  bottom,  to  be 
removed  at  intervab,  man-holes  and  filth  hoists  being  provided  for  that 
purpose.  The  liquids  then  pass  on  into  the  pump  well.  From  here 
the  sewage  passes  by  four  36-inch  suction  pipes  to  as  many  special 
pumps.  From  the  pumps  the  sewage  passes  through  the  discharge 
pipes  into  the  discharge  well,  and  from  there  into  wooden  flumes, 
whence  it  passes  out  to  Newark  bay  about  2,000  feet  from  shore.  A 
complete  description  of  this  work  with  illustrations  can  be  found  in 
the  Sanitary  Engineer  of  May  7th  and  14th  of  last  year,  and  is  worthy 
of  perusal,  and  an  inspection  of  this  system  is  always  open  to  any  one 
desirous  of  seeing  it. 

The  work  of  laying  the  oblong  granite  blocks  on  our  streets  is  still 
being  carried  on,  some  four  miles  having  been  laid  since  last  year. 
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During  the  year  ending  October  let,  1887,  in  house-to-hoase  in- 
spection alone,  6.487  houses  have  been  inspected,  with  the  finding  of 
1,142  nuisanoes.  Of  these,  1,087  have  been  abated.  In  addition  to 
this,  408  cases  of  defective  plumbing  and  drainage  have  l>eeD  rectified. 

A  health  code  is  now  under  passage  and  in  a  short  time  will  be- 
come a  law,  after  which  two  or  three  thousand  copies  will  be  atrnck 
off  and  published  in  book  form  for  the  guidance  of  our  citizens. 

During  the  year  the  following  condemnations  have  been  made  by 
^nr  Meat  Inspectors : 

Number. 

Cattle,  beef. .» 7 

Calve* ...-.„ , 60 

She«p.... 46 

HogB,. 1 

Articles  condemned  in  market : 

Poftmda. 

Beet ,..  1,590 

Pork , 525 

Mutton.......... 576 

Ve&l .....  305 

Sauiftg©.... , 730 

Podtry 1,221 

Also  a  large  quantity  of  fruit  and  vegetables. 

Summary  of  work  done  during  the  year : 

Nmober. 

Notices  ierved  for  the  abatemeot  of  naisaaces 2,257 

Abatementa,. „ 2,065 

Noticei  servdd  for  re^stifying  defective  plnmbing  and  drainage 993 

Cases  recljlied 878 

Sewer  permtu  granted * 1,071 

Permils  granted  for  cleaning  privj  vanlU 2,499 

FermitB  granted  for  cleaning  ceaepoolB *....... 588 


Orai^oe.        -        -        -      Report  from  James  Y.  Simpson,  M,D. 

The  water-supply  is  by  the  city,  and  the  quality  of  the  water, 
although  for  a  few  weeks  not  so  free  from  impurities  as  to  be  entirely 
satisfactory,  was  atill  a  decided  improvement  over  that  of  former 
years*  These  impurities  are  caused  by  decaying  stumps  and  other 
vegetable  matter  in  the  reservoir ;  these  being  removed  a  very  satisfac-  J 
tory  condition  of  the  water  may  be  anticipated, 

The  water-supply  is  by  a  !arg«  reservoir  which  is  constructed  west  j 
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of  the  city  and  over  the  mountain.  The  reservoir  is  supplied  by  a 
small  river.  The  water  is  remarkably  pure^  but  becomes  somewhat 
contaminated  in  the  summer  from  v^table  matter  in  the  reservoir. 
The  water  reaches  the  city  by  gravitation^  and  is  ample  for  domestic 
and  fire  purposes. 

Having  no  sewer  we  have  to  trust  to  ceaspools,  privy  vaults,  and 
local  filtration  method,  for  the  disposal  of  our  sewage.  The  emptying 
of  the  cesspools  and  vaults  is  performed  by  licensed  men  only. 


GLOUCESTER  COUNTY. 

Olassbobo  Township.        -        Rqxni  from  I.  Iszard,  Inspeolar. 

The  water-supply  is  from  wells  and  is  of  a  good  quality,  mostly 
soft. 

Drainage  has  been  better  this  year,  as  the  overseer  is  giving  more 
attention  to  keeping  the  drains  and  all  of  the  gutters  leading  to  them 
in  a  cleaner  condition,  so  that  there  is  not  so  much  obstruction  to  the 
flow  of  water.  In  some  parts  of  the  town  the  cellars  are  somewhat 
damp. 

Many  of  the  working  class  are  building  homes  of  their  own. 
Nearly  all  have  cellars,  used  for  storage  of  different  things.  The 
farmers  have  cellars,  not  connected  with  the  house,  for  storage  of 
vegetables.  We  have  no  tenement-houses  built  for  more  than  two 
families 

Registration  and  vital  statistics  are  sent  by  the  physicians  of  the 
township  to  the  assessor. 

There  have  been  no  contagious  diseases  requiring  to  be  quarantined 
daring  the  past  year.     There  has  been  no  general  vaccination. 


Harrison  Township.    Report  from  E.  E.  De  Grofft,  M.D.,  Sec'y. 

Our  water-supply  is  obtained  princii)ally  from  wells.  There  are  quite 
a  number  of  cisterns  in  the  township,  but  the  water  is  only  used  for 
washing.  The  water  from  our  wells  is  almost  without  an  exception 
pure  and  soft. 

Nature  has  provided  for  nearly  every  town  in  the  township  a  coin- 
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{>lete  drainage  ^ystem^  as  our  villages  are  situated  so  high  that  after  a 
heavy  rainfall  the  surface-water  soon  passes  into  cnill-ponds  that  are 
in  close  proximity  to  the  towns;  hence  we  are  comparatively  free 
from  malaria. 

All  of  the  houses  have  cellars,  and  many  of  them  are  used  for  the 
storage  of  potato€^.  M 

The  prevailing  disease  during  the  past  summer  has  been  dysentery,  ■ 
the  physiciaus  of  the  township  having  from  ten  to  twelve  cases  each. 
In  the  majority  of  cases»  howeverj  it  assumed  a  mild  form. 

Hog  cholera  has  been  prevailing  to  an  alarming  extent  during  the 
past  year,  some  farmers  losing  as  many  as  thirty  or  forty  hogs,  or 
their  entire  herd,  while  others  have  e^aped.  Even  where  sanitary  or 
prophylactic  means  have  been  employed,  the  disease  seems  to  have 
assumed  the  same  intensity,  and  as  yet  no  remedy  has  been  found  to 
cure  or  prevent  the  spread  of  the  malady ;  and,  as  there  is  a  possibility 
of  some  hogs  that  are  killed  for  the  market  being  more  or  less  con- 
taminated with  the  disease,  especially  where  they  have  been  kept  in  the 
same  pen  with  those  that  have  died,  it  is  the  sense  of  thb  Board  that 
the  same  precautions  should  be  employed  by  the  State  Board  in  hog 
cholera  as  in  pleuro-pncumonia  among  cattlej  in  order  to  eradicate 
the  evil,  as  one  is  as  hazardous  to  the  public  health  as  the  other. 


I 


Logan  Township.        -        Report  from  S,  B,  Platt,  Secretary, 

Source  of  water-supply  for  drinking  purposes  entirely  from  wells 
from  twelve  to  twenty- five  feet  deep ;  water  generally  hard,  — 

No  system  of  drainage  is  employed,  other  than   natural   water-^ 
courses.     The   usual   water-level   ia   such  as  to  secure  dry  cellars* 
There  is  much  swamp  in  township,  consiating  of  cedar  sw&mp  an& 
tide  marshes.     No  malaria  this  year. 

No  sewers.     Cesspools  and  privy  vaults  generally  open  sid^  and     - 
l>ottom.     Some  are  beiug  made  tight,  and  nearly  all  new  ones  are 
being  made  tight  when  built.     Contents  generally  taken  out  in  winter 
or  early  spring,  and  used  for  fertilizer. 

Local  Board  ha.s  adopted  a  sanitary  cotle,  the  circulation  of  which 
has  been  of  advantage  and  benefit  by  calling  attention  to  sanit&ry 
matters  which  would  otherwise  escape  attention. 

Returns  arc  made  once  a  month,  with  few  cases  of  neglect. 

Board  organized  so  that  when  necessary,  contagious  diseases  can  be 
quarantined  at  ouce. 
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PhTsioians  report  the  best  health  this  year  sinoe  the  Board  was 
oi^anized^  four  years  ago. 

Two  complaints  of  nuisances  this  year,  which  were  abated  at  once 
on  notice. 


South  Harbison  Twp.     Rqxnifrom  S.  F.  Stanger,  M.D.,  Seo^y. 

Our  water-supply  is  obtained  from  wells  and  cisterns.  It  is  hard, 
4Uid  during  a  part  of  the  summer  it  is  very  offensive  and  not  fit  for 
drinking.  I  suppose  about  one-fourth  of  the  inhabitants  receive  their 
-supply  of  water  from  both  wells  and  cisterns,  the  remainder  from  wells 
4uid  the  mill-pond  which  runs  through  the  village. 

As  to  drainage,  it  is  obtained  by  running  tile  from  our  houses  to 
4he  near-by  streams ;  otherwise  we  would  have  our  cellars  half  full  of 
water,  especially  when  there  are  heavy  rains.  We  have  had  some 
malaria  during  the  year. 

Our  houses  generally  have  cellars,  and  are  used  largely  for  storage 
of  vegetables.     There  is  no  yearly  house-to-house  inspection. 


Washington  Twp.    -    Report  from  Dr.  C.  B.  Phillips,  Inspector. 

During  the  past  year  there  have  been  two  complaints  made  to  the 
Board  of  Health,  but  upon  notice  to  the  owner  the  nuisances  were 
abated. 

The  health  of  the  township  has  been  good,  there  having  been  no 
local  epidemics  of  any  kind,  and  but  few  cases  of  contagious  diseases, 
.and  very  little  malaria. 


"W'ooLWiCH.  -  -  -  Report  fronh  Daniel  Lippincott. 
Oesspools  are  the  usual  termination  of  drainage-pipes,  and  are  not, 
CKA  SI  rule,  cemented.  As  a  general  thing,  an  old  barrel  sunken  in  the 
gr»»iind,  or  a  hole  filled  with  stones  and  covered  with  dirt,  answers  as 
*  i"^oeptacle  for  all  kitchen  drainage.  The  privies  do  not  get  the  care- 
^**1  attention  which  is  necessary  for  the  best  sanitary  condition  of  the 
^^^oialities  in  which  they  are  situated. 

^o  enforced  vaccination  of  school  children.    Inhabitants  wait  until 
***^idl-pox  occurs  in  some  surrounding  town  or  city. 

Measles,  chicken-pox  and   malarial  troubles  have  been  epidemic 


192        REPORT  OF  THE  BOARD  OF  HEALTH. 

throughout  the  towDship,  Miki  io  type  and  no  deaths  have  been 
brought  to  my  notice.  Malarial  troubles  are  on  the  decrease,  although 
they  have  sprung  into  existence  quite  liberally  this  fall. 


HUDSON  COUNTY, 

Jersey  City.        -       -        Eeport  from  C.  J.  Rooney,  Jr.,  Clerk, 

The  strict  requirement  of  the  Board  as  to  the  reports,  and  the 
prompt  and  rigid  exclusion  from  the  schools  of  children  from  infected 
houses,  are  having  apparently  very  satisfactory  results,  especially  in  the 
case  of  sairlet  fever.  When  a  disease  seeras  to  threaten  to  beoome 
epidemic  among  the  pupils  of  a  school  the  Board  advises  the  Board  of 
Education  to  close  and  cleanse  and  disinfect  the* building. 

Three  school  buildings  were  thus  shut  up  for  a  time  during  the 
year.  The  Board  finds  a  ready  co-operation  in  these  matters  on  the 
part  of  the  educational  authoritieSp 

Prompt  measures  of  vaccination  and  isolation  certainly  prevented 
the  spread  of  small-pox  from  the  twenty-one  cases  reported.  In  sev- 
eral cases  the  disease  was  traced  to  immigrants,  and  in  others  waa 
brought  from  New  York. 

The  Inspectors  have  caused  a  great  improvement  in  the  methods  of 
cow-keeping  throughout  the  cities,  towns  and  townships. 

An  establishment  for  Ixtiling  dead  animals,  long  complained  of, 
has  been  removed  to  the  extremity  of  Kearny  township,  in  the 
swamp  district,  and  no  new  complaints  are  received. 

All  the  slaughter-houses  in  Jersey  City  are  now  kept  in  much 
better  shape  than  formerly ;  all  have  been  caused  to  adopt  methods  oC 
sewerage  and  cleanliness. 

Many  sunken  Iota  have  been  caused  to  be  filled. 


HUNTERDON  COUNTY, 

Bethlehem  Township,     -     Report  from  J,  S.  Linaberby,  M.D; 

The  water-supply  is  by  springs,  bored  and  dug  wells,  and  cisterns. 

Drainage  and  sewerage  are  accomplished  by  Nature's  work.     Refuse 
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and  excreta  have  heretofore  been  taken  care  of,  so  as  not  to  contaminate 
the  air.  There  are  eight  school-houses  in  this  township.  The  water 
is  supplied  by  cisterns  chiefly.  We  had  a  scourge  of  measles  last  spring, 
but  not  of  a  very  malignant  type.  A  few  cases  were  rendered  fatal 
by  complications.  Otherwise  we  have  had  no  particular  malady,  until 
about  three  weeks  ago.  Diphtheria  broke  out  in  the  West  End 
school,  and  is  of  a  serious  character.  The  school-house  is  located 
near  a  mill-pond,  upon  a  low,  flat  piece  of  ground.  The  disease  from 
that  time  presented  the  unmistakable  laryngeal  diphtheria,  which  ap- 
peared to  resist  all  remedies. 


Clinton.        -        -        -        Rq)ortfrom  L.  B.  Bakeb,  Inspector. 
No  prevalent  disease  in  this  borough,  with  the  exception  of  mala- 
ria.   The  tendency  to  increase  of  same  is  expected  in  the  future. 


Eaot  Amwell  Township.        -    Report  from  P.  C.  Young,  M.D. 

Undoubtedly  we  have  had  a  larger  pei*  cent,  of  sickness  for  the  year 
ending  October  1st,  1887,  than  for  some  years  past.  The  most  pre- 
dominating diseases  have  been  measles  and  summer  diarrhoea.  The 
measles  assumed  an  epidemic  during  the  later  months  of  winter  and 
early  spring,  extending  pretty  much  throughout  the  whole  township. 
The  cases  were  comparatively  mild,  save  a  few  cases  which  were 
complicated  with  pneumonia. 

The  summer  diarrhcpa  was  mild,  but  i)ersistent  in  its  course.  A 
great  many  families  were  affected  by  it.  The  cause,  I  think,  was 
the  excessive  heat.  The  general  health  of  the  township  at  present  is 
very  good. 

Holland  Township.  -  Report  from  P.  A.  Dalrymple. 

We  have  been  afflicted  with  no  epidemics,  excepting  one  of  measles 
in  the  upper  end  of  our  township,  the  corner  l>ordering  on  the  Mus- 
oonetcong  creek  and  Delaware  river.  Have  had  some  diphtheria,  not 
epidemic.  Malaria  continues  to  eomplinite  most  of  our  diseases.  Our 
drainage  is  fair.  Our  Local  Board  of  Health  is  in  go<Ml  working 
order.    All  notices  emanating  therefrom  are  res|)ected  and  attended  to. 

i.s 
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Lambertvili-b,         -         Report  from  H,  B.  KrrcniN,  /ruj 

The  people  de|>end  principally  on  cisterns  for  water-supply.  We 
have  about  forty  wells  within  city  limits;  nineteen  of  which  are  on 
the  public  streets,  the  balance  on  private  property.  We  also  have  a 
public  water-supply,  furnished  by  a  private  company,  which  ib  ueed 
by  several  families.  The  water  is  soft.  It  sometimes  has  a  bad  odor 
in  warm  weather,  and  is  often  discolored  after  heavy  rains,  but  upon 
examination  it  has  been  found  to  be  pure.  The  water  is  supplied  by 
Swanks  creeky  and  no  sewage  empties  into  it  above  supply.  The  pipes 
are  frequently  cleaned. 

We  have  no  sewers;  the  system  in  use  here  is  surface-drainage* 
Most  of  the  houses  have  dry  cellars.  Very  few  cases  of  malaria 
during  past  year. 

CesspoolB  with  open  bottoms  are  used;  they  are  emptied  by  a  per- 
son under  the  direct  charge  of  the  Board,  and  the  contents  removed 
beyond  the  city  limita.     Excreta  disposed  of  in  a  like  manner. 

No  person  is  allowed  to  keep  hogs  without  the  consent  of  the  Board. 

There  are  no  slaughter-houses  within  the  city  limits. 

Our  school  buildings  are  in  good  sanitary  condition;  heat  and  ven- 
tilation fair. 

No  prevalent  disease  during  past  year;  a  few  oases  of  diphtheria 
and  scarlet  fever. 

Dr.  Larison,  the  President  of  our  Board,  recommends  that  the 
State  Board  supply  the  Local  Boards  each  spring  with  a  circular  for 
distribution. 


Lebanon  Township.     -    Report  from  Thos.  H.  Cabey,  Inspector, 
The  Township  Committee  during  the  year  purchased  a  *'  poor-farm/' 

to  which  all  those  requiring  assistance  from  the  public  have  been  re- 
moved. The  house  was  repaired,  an  addition  built,  the  surronndings 
put  and  kept  in  good  sanitary  condition, 'and  everything  conducive  to 
the  health  and  comfort  of  the  occupants  has  been  done. 

Vaccination,  as  a  rule,  is  looked  after  by  the  parents. 

The  prevalent  diseases,  outside  of  common  ailments,  were  scarlet 
fever,  measles,  diptheritic  complications^  membranous  croup,  typhoid 
fever  and  cholera  infantum. 

Scarlet  fever  appeared  early  io  the  fall  and  lasted  till  spring.  It 
was  of  mild  type,  and  hence  easily  managed. 
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Measles  broke  out  during  the  winter^  and  did  not  disappear  till  late 
in  the  spring.  It  was  one  of  the  worst  epidemics  of  this  fever  that 
«ver  visited  us.     Young  and  old  were  alike  attacked  by  it. 

Diphtheritic  complications  were  frequently  met  with^  but  gave  no 
serious  trouble,  save  in  connection  with  membranous  croup. 

Several  cases  of  membranous  croup  occurred.  This  was  by  far  the 
worst  disease  to  handle.  Almost  every  case  complicated  with  diph- 
theria, proved  fatal. 

Cholera  infantum  was  easily  managed,  except  in  the  quite  young 
and  in  the  "  badly  nourished."  Very  few  cases  in  these  two  classes 
survived  the  attack. 

Typhoid  fever  again  paid  its  annual  visit.  Junction,  as  usual,  was 
its  objective  point,  although  a  few  cases  occurred  outside.  In  almost 
•every  instance  it  ran  a  course  entirely  different  from  the  ordinary  type. 
Malaria  or  bronchial  trouble,  and  sometimes  both,  complicated  nearly 
«very  case. 

Considering  the  nature  of  the  diseases  in  our  midst,  our  mortality 
was  not  so  large.  No  deaths  resulted  from  measles,  and  but  very  few 
from  scarlet  and  typhoid  fevers.  Several  died  from  membranous 
croup  and  from  cholera  infantum,  especially  when  met  with  as  stated 
above. 

The  annual  visitation  of  typhoid  at  Junction  is  indisputable  evi- 
dence that  the  cause  is  still  in  existence.  Where  it  abides  is  the 
question.  If  the  germ  theory  be  correct,  there  is  a  spot  where  these 
germs  are  propagated. 

A  few  citizens  during  the  summer  asked  an  investigation.  No 
Board  of  Health  being  in  existence,  the  matter  was  taken  hold  of 
individually,  until  the  next  meeting  of  the  committee.  No  organi- 
zation was  effected.  Having  no  authority  to  act,  there  was,  conse- 
quently, very  little  done  toward  stamping  out  the  trouble.  The 
willingness  of  the  citizens  to  act  in  conjunction  with  us  in  removing 
everything  that  might  foster  the  disease,  should  stimulate  earnest  efforts 
on  our  part  to  rid  the  place  of  this  unwelcome  visitor. 


Rarffan  Township.        -        Report  from  John  H.  Ewing,  M.D. 

Last  spring,  for  perhaps  two  months,  we  had  an  extensive  epidemic 

of  measles.     During  August  and  early  September  rather  a  larger 

number  of  cases  of  dysentery 'and  diarrhoca'than  usual,  but  few  fatal 
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cases.     For  the  rest  of  the  year  the  amount  of  sickneaB  has  beea 
about  as  usuaL  I 

The  township  votes  for  the  Health  Board  $50,  and  that  has  beeft 
siiffieient  to  meet  all  expenses.  _ 


Township  of  Tewksbury.  -  Report  from  C.  W.  Apoab. 

Malarial  diseases  are  frequeatj  especially  in  the  form  of  typho- 
malariah  There  have  been  several  cases  of  this  disease  in  different 
parts  of  the  township. 

Houses  generally  have  cellars,  which  are  used  for  the  storage  of 
v^etables. 

There  are  probably  twenty *five  houses  occupied  by  more  than  two^ 
families. 

There  are  a  great  many  children  that  have  not  been  vaccinated. 
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MERCER    COUNTY. 

Chambersburg.      -      Report  from  James  H,  Txndall,  Impeotc 

We  have  no  sewers.  We  have  several  cesspools*  Some  are 
cemented^  while  others  are  built  with  open  bottoms,  and  are  emptied 
by  the  scavengers , 

Slaughter-houses  are  regularly  visited  by  the  Board  and  its  officers^ 
and  kept  in  a  clean  and  healthy  condition. 

In  reference  to  manufactories  harmful  to  health,  the  Board  has  had 
continual  complaints  of  Oscmr  Niedt  &  Co.'s  soap  manufactory,  situ- 
ated on  Broad  street.  Some  i>eople  in  the  locality  claim  it  to  be  a 
nuisance^  and  others  olatm  it  is  not  at  all  objectionable.  The  smell 
arising  therefrom  is  certainly  at  times  very  obnoxious.  The  Board 
frequently  visits  the  place  and  prevails  upon  the  owners  to  keep  it  as 
clean  as  possible,  wiiich  they  do» 

The  prevalent  diseases  of  the  year  have  been  diphtheria  and  malaria. 
We  have  had  about  twenty  cases  and  about  six  deaths  from  diphtheria 
during  the  falL  J 


Law^rence  Township, 

Know  of  no  nuisances. 
Board  well  organized. 
Board. 


Re  port  from,  IsAAC  B.  Baker. 
Ordinance  passed  after  model  of  the  Stat 


LOCAL  BOARDS  OP  HEALTH.       197 

MiLTiHAM  Township.    Report  from  James  E.  Clinton,  Seoretary. 

There  is  no  system  of  drainage  other  than  the  usual  water-level, 
but  we  have  ample  facilities  for  draining  the  whole  of  the  township. 
We  have  a  few  bad  swamps  around  us^  and  we  tried  every  reasonable 
means  to  have  them  drained  this  fall,  but  it  seemed  as  though  our 
appeals  had  but  little  weight.  The  swamp  which  I  refer  to  com- 
mences in  the  rear  of  the  Hamilton  rubber  works,  or  the  southwestern 
part  of  the  township,  and  continues  on  the  line  of  the  Pennsylvania 
railroad,  which  crosses  the  boundary  line  at  the  Assanpink  creek  in 
the  eastern  part  of  the  township. 

Cesspools  are  coming  to  be  a  regular  place  for  sewering  into. 
Some  are  bricked,  with  open  bottom  thq  same  as  welb,  and  many  are 
sewering  into  wells  on  streets  where  they  all  use  city  water. 


Trenton.        -         -        Report  from  William  Cloke,  Secretary. 

The  Board  of  Health  of  the  city  of  Trenton  has  pursued  the  vigo- 
rous and  effective  administration  of  sanitary  government  that  has 
marked  its  career  as  organized  under  the  present  law.  It  has  maintained 
a  vigilant  oversight,  and  promptly  abated  all  nuisances  and  sources  of 
foulness  that  threatened  danger  to  the  public  health.  So  far  as  it  has 
been  able,  laboring  under  the  serious  disadvantages  of  having  no  sys- 
tem of  sewerage  in  the  city,  it  has  protected  and  maintained  the 
health  of  the  citizens.  The  death-rate,  however,  is  larger  this  year 
than  last,  despite  the  most  zealous  efforts  of  the  Board  and  its  efficient 
Health  Inspector.  Last  year  it  was  14  in  the  1,000.  This  year,  from 
January,  1887,  to  January,  1888,  it  is  18.31  in  the  1,000,  estimating 
the  increase  in  population  since  June,  1885,  when  the  last  census  was 
taken,  at  3,614,  or  a  total  of  38,000,  which,  I  think,  is  likely  to  be 
under  the  real  mark.  The  increase  in  the  death-rate  is  due  to  the 
rapid  growth  of  the  city,  and  the  consequent  pollution  of  the  air  and 
water  by  the  accumulated  waste  and  earth  pollution  of  a  large  popu- 
lation, without  sewers  to  carry  off  and  innocuously  dispose  of  such 
waste. 

Before  my  next  report  is  sent  in  there  is  every  reason  to  believe 
that  tlie  city  will  have  at  least  begun  a  comprehensive  system  of 
sewerage.  A  plan  proposed  by  Engineer  Hering  has  l)een  adopted. 
An  ordinance  has  been  passed  providing  for  an  outfall  and  certain 
intersecting  sewers,  the  right  of  way  has  been  purchased,  and  the 


REPORT  OF  THE   BOARD  OF  HEALTH. 

eDgtneers  are  now  preparing  the  plans  and  Bpeeificationfi  in  readiness 

for  advertising  for  proposals.  During  the  past  year  the  Board  ahated 
over  a  thousand  nuisances  of  various  sorts,  arrested  and  collected  the 
penalty  from  several  offenders,  and  has  the  city  under  a  thorough 
system  of  inspection  and  government-  The  Board  has  just  completed 
the  careful  preparation  of  a  complete  new  code,  which  is  very  com- 
prehensive and  elalx>rate,  covering  about  all  the  suhjeets  of  sanitary 
government  over  which  the  State  law  gives  Local  Boards  oontroL 
This  code  has  passed  its  final  reading,  and  in  now  the  law  of  the  city. 
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West  Windsor  Township.  -  Report  from  John  C.  Yard. 
We  have  very  little  to  report  from  this  township  this  year.  We 
have  had  no  complaints  made.  The  health  of  the  {teople  has  been 
very  good — ^no  epidemics  of  any  kind.  There  has  been  somewhat  of 
malaria  in  the  township.  As  to  animals,  from  the  inquiries  I  have 
made  there  have  been  very  few  losses  this  year,  and  no  prevalent 
disease  amongst  them. 
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Washington  Township.     -     Report  from  John  B.  Yard,  See'p. 

The  health  of  our  township  is  good.     It  is  a  healthy  part  of  the 

county.     No  very  filthy  places  in  it.     Everything  that  is  unhealthy  is 

promptly  removed  with  very  little  trouble. 
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MIDDLESEX  COUNTY. 

New  Bbunswick.     -     Report  from  A.  V.  N.  Baldwin,  Seerdar^. 

The  city  water-supply  has  been  in  a  very  good  condition. 

The  prising  need  of  the  city  is  increased  sewerage,  only  aho^v 
one-fifth  of  the  city  being  sewered ;  but  even  this  plan  does  not  ii^< 
the  approval  of  the  Board   of  Health,  as  it  empties  into  a  skcz^H 
water*     The  remaining  portions  of  the  city  have  no  means  by  wk  ^c 
to  get  rid  of  waste  wat^r,  &€. 

The  Board  of  Health,  in  combination  with  the  citizens,  are  maki^l' 
an  effort  to  extend  an  efficient  system  of  sewerage  in  other  portJoii* 
of  the  city. 
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All  of  the  unpaved^  and  many  of  the  paved  streets^  are  in  a  bad 
sanitary  condition. 

Daring  the  past  year^  ashes^  more  or  less  mixed  with  garbage^  have 
been  put  upon  the  unpaved  streets^  making  a  condition  of  things  far 
from  salubrious. 

The  houses  are  mainly  in  a  fair  sanitary  condition,  and  but  very 
few  poor  tenement- houses  exist. 

There  is  not  enough  care  taken  in  the  separation  of  the  garbage 
from  the  ashes.  The  Board  has  called  the  attention  of  the  public  to 
this  matter,  and  although  there  has  been  some  improvement,  there  is 
still  room  for  further  care. 

There  have  been  several  cases  of  pleuro-pneumonia  in  districts  out- 
side of  the  city  during  the  past  year,  but  owing  to  the  prompt  action 
of  the  State  authorities  we  hope  that  the  disease  has  been  arrested. 

We  have  no  slaughter-houses  or  abattoirs  at  present  within  the  city 
limits. 

Our  factories  are  all  in  a  very  fair  sanitary  condition. 

During  the  past  year  the  Board  has  passed  new  ordinances  defining 
more  clearly  nuisances,  and  providing  for  their  abatement;  also 
ordinances  relating  to  contagious  diseases,  domestic  animals,  disposal 
of  offid,  v^table  matter,  material  removed  from  cover-basins  and 
sewers,  ashes,  slops  and  liquid  ho  use- water,  privy  vaults  and  cesspools, 
and  defining  their  mode  of  construction. 

A  system  of  house-to-house  inspection  has  been  inaugurated  by  the 
Board,  and  will  in  the  future  be  productive  of  much  good.  During 
the  summer  the  same  system  of  disinfection  of  the  streets  as  given 
in  the  report  for  1884  has  been  carried  out. 

The  expenses  of  the  Board  are  very  small  compared  with  the  size 
of  the  city,  being  only  $500  per  annum.  The  Board  gratefully 
acknowledges  that  this  sum  is  now  paid  directly  to  the  Treasurer  of 
the  Board  to  be  used  as  emergency  may  require. 

During  the  past  year  the  health  of  the  city  has  been  good.  The 
number  of  cases  of  contagious  diseases  has  been  less  than  in  a  num- 
ber of  years.  This  has  been  particularly  noticeable  in  r^ard  to 
cholera-infantum,  there  being  fewer  ca«<es  and  of  a  milder  type.  It 
would  be  premature  to  ascribe  this  decrease  to  the  disinfection  of  the 
streets,  as  the  disease  varies  with  the  season ;  still  it  is  reasonable  to 
inquire  how  far  this  result  has  connection  with  such  sanitary  measures. 

The  number  of  cases  of  typhoid  fever  has  been  small,  notwith- 
standing the  reports  of  the  daily  papers. 


200 


REPORT  OF  THE  BOARD  OF  HEALTH. 


The  Board  records  with  sorrow  the  loss  it  has  austained  within  the 
past  few  months  ia  the  death  of  Dr.  Thos,  L.  Janeway^  the  former 
Inspector  of  the  Board,  who,  by  his  ^eal,  wisdom  and  experience  was 
one  of  its  most  useful  members. 


South  Amboy.       ^       _       -        R^ort  from  A,  V*  Applboatj 

Houses  generally  have  cellars,  few  use  basements. 

The  ground  ia  sandy,  so  the  cellars  and  basements  are  always  dry. 

We  have  no  Health  Inspector  now.  He  did  not  attend  to  his  basi- 
ness,  so  the  Board  dismissed  him  from  the  work  and  attend  to  it 
themselves. 

Water  is  taken  from  spring  and  well,  and  is  good  all  the  year  round. 
No  sewer.  The  town  is  gradual  descent  to  the  bay,  100  feet  to  the 
mile.  Street  is  not  paved.  Laid  out  on  the  map  by  John  Perrine, 
Jr.,  are  two  parka. 

All  public  health  laws  have  been  strictly  enforced  by  the  Board  of 
Health. 


WooDBBiDGB  TowNSHip.     Repof'l  from  Ephraim  Cuttek,  Prei^L 
Cesspools  are  used  to  some  extent,  and  generally  cemented,  and  are 
emptied  by  the  owners  of  the  property. 

There  has  been  some  disease  among  horses  in  the  township;  sup- 
posed to  be  spinal  meningitis. 
Slaughter-houses  are  inspected. 

The  cemeteries  are  properly  managed  and  kept  in  good  order. 
We  adopted  a  code  of  ordinances  in  June  last  past  in  relation  to 
the  public  health,  and  to  prevent  nuisances. 

Vital  statistics  are  returned  regularly  by  the  assessor  to  the  State 
Board  of  Health. 

There  have  been  no  contagious  diseases  to  require  any  quarantine. 
The  Board  has  expended  for  sanitary  purposes  during  the  year  the 
sum  of  $76.85. 

During  the  year  the  Board  was  compelled  to  institute  legal  pro- 
oeetljDgs  against  the  Board  of  Chosen  Freeholders  of  the  county,  to 
ooDipel  them  to  abate  a  nuisance,  consisting  of  ponds  of  stagnant 
water  caused  by  them  in  the  erection  of  a  bridge  •  but,  fortunately, 
the  nuisance  was  voluntarily  abated  by  them  before  the  suit  had 
proceeded  to  a  final  hearing. 
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MONMOUTH  COUNTY. 

Freehold  Township.    -    Report  from  W.  J.  McClure,  Secretary. 

Daring  the  past  season  a  brick  cesspool  was  built  at  a  reasonable 
•distance  from^  and  to  receive  the  waste  water  of  the  well  in  front  of, 
the  oonrt-hoose^  which  has  proved  a  decided  benefit^  as  there  are  no 
oomplaints^  as  formerly,  of  a  foul  nuisance,  caused  by  deposits  in  Ihe 
gutters  on  Main  street. 

In  addition  to  this,  the  freeholders  are  about  completing  a  substan- 
tial arched  culvert  across  the  lower  portion  of  Main  street,  an  improve- 
ment which  was  very  much  needed,  and  which  will  prove  an  advantage 
over  the  previous  one^  and  remedy  defects  which  have  heretofore 
•existed. 

There  has  been  a  general  compliance  with  health  ordinances,  and 
nuisances  are  not  suffered  to  exist  after  the  attention  of  the  Board  has 
been  called  to  them. 


Manalapan  Twp.       -       Report  from  Wm.  C.  Brown,  Chairman. 

Surface-drainage  and  under-drainage.  Malaria  frequent.  Sewerage, 
^earthen  pipes;  fall,  two  feet  to  the  hundred ;  size,  two  rows  ten-inch 
pipe;  outfall,  raceway;  whole  length  of  sewerage,  four  hundred  feet. 

Assessor  made  inquiry  as  to  diseases  of  animals,  and  found  no 
prevalent  diseases. 

School  facilities  are  kept  up  to  the  ordinary  standard. 

The  Board  is  governed  by  the  law  iu  regard  to  vaccination. 

Diseases  of  malarial  origin  are  prevalent. 


Matawan.  -  -  Report  from  Richard  Bedle,  Secretary, 
The  health  of  Ijoth  township  and  borough  is  in  a  reasonably  good 
condition ;  no  epidemic  up  to  this  date.  As  for  drainage,  ours  is  a 
natural  one.  One  or  two  complaints  about  stagnant  water  have  been 
made  and  the  evil  has  been  removed. 


Millstone  Twp.     Report  from  Gkorge  M.  Davison,  Chairman. 

The  water  is  supplie<l  by  sunken  wells  and  (;lear  running  streams. 

There  have  been  no  prevalent  disoa.ses  of  man  or  animal,  and  but 
one  or  two  cases  of  typhoid  and  malarial  fever. 
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AsBUBY  Park.       -        -        Report  from  Randolph  Ross^  Oerk 
The  past  year  has  been  uoatteuded  by  any  remarkable  occarreDoe 

in  this  borough  affecting  the  general  progress  of  the  health-protectioo  M 
movement.     Troublesome  opposition  to  the  established  methodd  of  ■ 
the  Board  of  Health   has  ceased  to  exist,  and  the  public  sentimeot 
which  now  sustains  the  Boartl  has  its  strength  in  the  demonstrated 
value  to  all  residents  of  efforts  to  place  the  borough  in  a  condidoD  of 
sanitary  safety.     Aside  from  routine  work  of  regular  inspections  and 
attention  to  complaints^  the  examination  of  wells  has  been  the  special 
undertaking.     Samples  of  water  are  taken  by  the  Inspector  and  deliv- 
ered to  the  chemist  for  analysis  as  fast  as  the  convenience  of  these 
officers  permits.     The  samples  are  gathered  from  all  premises  oa 
which  a  well  is  in  use  for  domestic  purposes,  each  street  being  taken  lo 
succession.     The  chemist's  results  are  comjiared  with  the  Inspector*  _ 
observationsj  and  when  a  well  is  condemned  it  is  permanently  closed.  ■ 
Thus  far  about  25  per  cent,  of  wells  examined  have  been  found  to  be 
polluted.      The  Board  hopes  to  examine  every  well  in  the  boroogb 
before  the  expiration  of  the  present  year. 

ThepublicBupply  of  water  has  been  abundant  during  the  past  year, 
and  its  quality  is  excellent.     The  number  of  water  takers  is  now  375. 
This  seems  satisfactory,  considering  that  the  water- works  have  been  ia 
operation  only  two  years,  and  that  the  total  number  of  dwellings  iB 
Asbury  Park  is  about  850.     The  water  is  taken  entirely  from  artesian 
flowing  wells,  about  420  feet  deep.     Additional  pumping  capacity  has 
been  recently  purchased,  and  no  doubt  is  now  felt  that  tlie  supply  will 
continue  to  be  sufficient.     The  sewer  system  is  faithfully  and  unob- 
jectionably  attended  to,  and  no  trouble  or  annoyance  is  experienced  oa 
its  account.      The  number  of  sewer  connections  is  now  679.     We  are 
proud  to  be  able  to  say  we  have  no  leaking  cesspool  in  the  borough r 
and  only  seven  of  these  abominations  of  any  description.      The  sevei* 
which  we  have  are  built  of  brick  and  cement,  and  are  supposed  to  b^ 
water-tight.  ^^M 

During  the  early  spring  a  very  extensive  but  mild  epidemic^^ 
measles  occurred  in  this  vicinity.  Seventy-seven  c^sea  were  reported  j 
none  of  them  being  fatal.  Eleven  cases  of  diphtheria  have  occarrec^ 
during  the  year,  and  five  of  these  died.  There  were  also  six  cases  ot 
scarlet  fever,  but  no  deaths.  No  typhoid  has  occurred  during  th4 
year. 
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Total  number  of  cases  of  oommunicable  disease,  94.  Total  number 
of  deaths  from  communicable  disease,  5. 

This  Board  has  caused  an  examination  of  the  kerosene  oil  sold  hy 
every  merchant  in  the  borough  (39  samples),  and  all  samples  were 
found  to  flash  above  100°. 

During  the  year  we  have  sent  271  written  notices,  directing  atten- 
tion to  violation  of  the  sanitary  code.  It  is  the  custom  of  the  Board 
to  offer  free  vaccination  every  year,  and  this  was  done  as  usual  last 
January.  We  now  have  a  record  of  671  vaccinations  and  re- vaccina- 
tions, which  have  been  performed  gratis  by  the  Board.  The  Board 
has  thus  far  received  no  financial  aid  whatever  from  the  borough,  and 
a  formal  and  earnest  demand  has  now  been  made  for  funds.  Three 
thousand  dollars  per  annum  is  needed  to  conduct  the  operations  of  the 
Board,  as  the  following  estimate  will  show  : 

EzecQtive  officer f  1,500 

One  Inspector,  one  year 660 

Three  ABsistant  Inspectors,  two  months 300 

Counsel  fees 200 

Clerk 100 

Printing 100 

Analysis 60 

Sandry  expenses 100 

fS.OOO 

The  street  record  books  are  kept  corrected,  and  they  are  continuing 
to  be  the  source  of  ready  information  for  every-day  reference.  They 
are  condensed  histories  of  conditions  and  changes  on  all  premises 
in  the  borough.  We  trust  that  in  addition  to  the  present  aid  given 
by  this  record,  that  a  perusal  of  their  pages  will  stimulate  our  success- 
ors by  showing  to  them  our  early  imperfections,  and  by  enabling  them 
to  judge  of  the  benefits  of  sanitary  improvements  as  to  the  death-rate. 


Bed  Bank  and  Shrewsbury.  Report  from  John  H.  Cook,  Seo^y. 
A  deep  well  which  goes  through  the  marl  to  the  water-bearing 
«and  from  Middletown  hills,  furnishes  a  public  water-supply.  This 
public  water  is  very  pure,  the  well  being  supplied  by  the  same  sub- 
terranean stream  as  that  which  supplies  the  artesian  wells  of  Asbury 
Park,  Ocean  Grove  and  other  places  along  the  coast. 
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The  couQtry  is  drained  naturally  by  slopes  of  land.  The  town  hsa 
several  short  sewers  to  carry  ofif  rainfall. 

The  streets  contaie  nothing  detrimental  to  health.     Refuse  is  p! 
liJbited  from  being  thrown  in  the  streets.     The  town  ha§  no  public 
grounds. 

Houses  are  generally  in  good  sanitary  condition.  A  thorough 
inspection  of  all  houses  within  the  town  was  made  by  Inspector  last 
spring,  and  all  sanitary  defects  were  ordered  remedied^  and  the  orders 
carried  out. 

Ordioary  refuse,  paper,  dirt  and  general  refuse  are  carted  out  of  town 
and  thrown  in  various  gullies,  &q.  Decomposable  refuse  from  gro- 
cery stores,  excreta,  &q.,  are  carteil  away  and  used  as  fertilizer.  A 
little  of  the  refuse  from  grocseries,  &c»,  is  thrown  in  dumping-plaoea 
where  it  is  desired  to  have  the  land  filled  in. 

Contagious  diseases  are  quarantiual  when  in  the  opinion  of  phy- 
sicians it  is  necessary.  No  ordinances  concerning  vaccination,  though 
almost  without  exception  persons  withiu  the  borough  are  vaccinated. 

The  above  applies  also  to  the  township  of  Shrewsbury.  Red  Bank 
ds  the  main  town  of  the  township,  the  others  being  minor  villages. 
W.  J.  Child,  Health  Registrar  of  the  township,  desires  me  to  add  this 
note. 


I 


I 
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Uppee  Freehold.     Report  from  H,  G,  Norton,  M.D.,  Inapeoiar, 

The  past  year  has  not  been  marked  by  any  severe  epidemics. 

Whooping-cough  wm  quite  prevalent  through  the  spring  and  early 
summer. 

A  little  typhoid  fever  has  shown  itself  in  Imlaystown  again  thia 
year,  but  only  a  few  cases,  and  they  of  a  mild  type.     As  the  sanitary 
condition  is  the  same  as  before,  we  think  the  absence  of  fever  may 
due  to  the  unusually  wet  summer  and  high  springs, 

A  little  diphtheria  has  broken  out  in  Allen  to  wn^  but  as  the  physi- 
cians there  are  taking  every  means  to  prevent  its  spreading  we  do  nol 
anticipate  any  large  number  of  cases. 

We  have  noticed  a  fatal  disease  among  sheep,  seemingly  parasitic 
for  which  we  gave  tartar  emetic  and  turpentine.     This  caused  the 
sheep  to  void  a  great  many  worms,  and  cured  all  sheep  so  treated jS 
whereas  others,  not  treated  and  presenting  the  same  symptoms,  in^ 
*Tiably  died. 
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MORRIS  COUNTY. 

Dover. Report  from  John  S.  Gibson. 

Refuse  carted  away  weekly  bj  corporation. 

One  slaughter-house  in  town  limits,  which  is  about  to  be  removed  by 
order  of  Board  of  Health. 


Randolph  Township.  -  Report  from  James  S.  Melick. 

The  health  of  the  township  for  the  past  year  has  been  good*. 
Measles  were  quite  prevalent  during  the  summer,  but  not  fatal,  as 
few  if  any  deaths  resulted  from  it.  A  few  cases  of  dysentery ;  but 
one  death  occurred  from  it,  and  we  had  a  few  fatal  cases  of  diphtheria.. 
The  greater  part  of  our  township  is  in  the  city  of  Dover,  and  they 
have  a  Board  of  Health  of  their  own,  and  you  will  receive  a  report 
from  it. 


MoNTViLLE  Township.         -        -        Report  Jrom  Asa  T.  Cook. 
Malarial  fever ;  not  as  much  this  year  as  some  years  previous. 


OCEAN  COUNTY. 

Bbick  Township.      -      Report  from  Henry  A.  Bennett,  M.D. 

Upon  a  careful  retrospect  the  Board  of  Health  in  this  township  are 

enabled  to  see  wherein  it  has  accomplished  much  good  during  the  past 

No  epidemic  has  made  raids  upon  tlie  township,  nor  any  section 
thereof,  for  more  than  two  years.  Early  last  spring,  the  township 
I>liysician  yas  notified  of  a  case  of  scarlet  fever  that  had  been  imported 
'Vom  an  adjoining  district;  in  Monmouth  county  into  Runyon's  school 
district,  in  our  township.  As  there  was  some  danger  of  infection  the 
^cshool  was  closed  for  a  while,  and  all  danger  was  thereby  averted. 
-A.  few  cases  of  typhoid  fever  have  been  reported;  one  of  these  being 
^o  Point  Pleasant,  the  others  being  scattered  throughout  the  rural 
districts.     Diphtheria  was  introduced  into  one  family,  two  miles  from. 
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Poiot  Pleasant,  having  been  brought  there  by  a  fisherman  from 
Seabright  Five  membera  of  the  family  were  stricken  by  the  dread 
disease,  one  dying.  Stringent  measures  were  adopted,  and  by  the 
eo-operation  of  the  attending  physician  the  trouble  was  stopped. 

Since  our  last  report,  Lakewood  has  erected  water  works  that 
furnish  a  full  and  pure  supply  of  water. 

At  Bay  Head  J  an  urteBiau  well  has  been  bored,  which  at  present  is  ^ 
yielding  an  ample  supply.  ^M 

The  health  matters  in  the  borough  of  Point  Pleasant  are  very 
rigidly  governed,  A  very  comprehensive  code  of  sanitary  rules  has 
been  adopted,  and  is  being  enforced  with  care. 

It  is  true  that  some  people  oppose,  with  a  certain  amount  of 
sti*ength,  all  efforts  to  quietly  regulate  sanitary  matters,  but  it  is  also 
true  that  slowly,  but  surely,  their  prejudices  are  being  swept  away 
before  the  plain  results  for  good  which  the  Board  of  Health  can  and 
does  secure. 
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DoTEE  Township.  -  Report  from  Emakuel  H.  Wilkhb, 
The  year  has  been  one  of  general  health  fulness.  We  have  no  con- 
tagious diseases,  and  the  health  of  our  people  has  been  generally  good. 
Early  in  the  year  we  had  a  fearful  scare  about  the  appearance  of  the 
typhoid  fever,  that  seemed  at  first  to  alarm  the  entire  township,  and 
for  a  while  checked  the  btisinesa  of  our  village.  But,  although  we 
were  troubled  with  some  sixty  or  seventy  cases,  yet  these  cases  wer^ 
so  skillfully  and  successfully  treated  by  our  physicians  that,  of  all  the 
cases,  only  six  that  have  died  can  be  traced  directly  to  the  fever,  I 
am  happy  to  say  that  this  scare  has  hail  a  beneficial  effect  upon  the 
local  officers  and  the  people  of  the  town  in  general. 

The  sanitary  condition  of  the  village  has  been  wonderfully  improved. 
The  old  jail  has  been  thoroughly  renovated.  The  old  water-closeta 
and  pipes  have  all  been  torn  out  and  new  ones  substituted*  The 
drainage  of  the  town  has  been  very  much  improved,  so  that  all  sur- 
face-water is  carried  away  by  our  increased  sewerage  system,  and  what- 
ever has  seemed  to  be  hurtful  to  the  public  health  has  been  removed. 
[Be  sure  to  lock  the  door  after  the  horse  is  stolen. — Seorelarj/*'} 

We  append  also  a  special  brief  report  by  Dr.  R,  L.  Disbrow  as  to 
typhoid  fever  at  Toms  River,  and  in  that  vicinity ♦ 
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"Toms  River,  N.  J.,  January  28th,  1888. 

"  In  reply  to  yours  of  the  11th  instant,  respecting  the  typhoid  fever 
at  Toms  River  last  spring,  I  have  to  inform  you  that  the  first  cases 
<x«urred  in  the  central  part  of  town,  but  were  not  confined  to  any  part 
of  town  or  locality. 

"  I  don't  think  it  was  brought  to  town,  and  we  physicians  here  were 
unable  to  trace  it  to  water  or  local  causes.  There  were  in  all  about 
forty  cases  of  fever  in  and  about  Toms  River.  Of  this  number,  nine 
•cases  had  distinct  typhoid  symptoms.  The  other  cases  were  of  a  remit- 
tent and  irregular  form  of  fever  and  scattered  through  this  section. 
I  saw  no  cases  of  hemorrhage  myself,  but  learn  of  three  cases,  two  of 
which  died. 

"  There  were  seven  deaths  in  all  from  fever,  and  four  or  five  from 
-typhoid  fever. 

"  Dr.  Schureman,  in  speaking  of  a  ^  fever  essentially  typhoid,'  has 
reference  to  an  irregular  form  of  fever  that  prevails  throughout  this 
part  of  Ocean  county,  namely,  Berkeley  and  Dover  townships. 

"  We  undoubtedly  have  had  during  the  past  year  more  fever  than 
usual  for  us. 

"  I  inclose  a  report  of  the  cases  under  Dr.  Schureman's  treatment, 
which  he  very  kindly  made  out  for  me  a  few  days  ago.  The  cases 
under  my  treatment  and  observation  were  generally  similar  to  those 
of  Dr.  Schureman.  Very  truly, 

"R.  L.  DiSBROW." 


Eaglbswood  Township.  -  -  Report  from  C.  R.  Cox,  8r. 
Our  little  township  has  been  very  healthy  for  the  most  part  this 
past  year.  Some  few  complaints  of  nuisances  at  Beach  Haven  were 
made,  which  were  removed  on  notice  by  one  of  the  members  of  the 
Health  Board. 


Jackson  Township.  -  Report  from  Conover  Matthews,  Seo'y. 
Our  land  needs  but  little  drainage.  There  are  no  places  of  any  size 
to  require  sewerage.  All  the  houses  are  in  as  comfortable  condition  as 
could  be  expected.  Through  the  township  quite  a  number  of  children 
have  been  vaccinated,  but  there  are  no  arrangements  made  to  isolate 
oases  of  a  contagious  character.  There  have  been  no  contagious  dis- 
eases in  our  township.  There  is  every  indication  of  good  health.  Our 
timber  is  principally  pine ;  that  makes  our  section  healthy. 


208 


KEPORT  OF  THE  BOARD  OF  HEALTH, 


Lacey  Twp.     -    Report  from  Marcus  Kenyon,  M*D*,  ChairmofL 
A  Bet  of  ordinancea  was  enacted  by  the  Local  Board  in  Jane,  1887^ 

and  they  are  now  in  force. 

The  executive  officer  of  the  Local  Board  is  empowered  to  qaaraii- 

tine  or  isolate,  if  required.     Vaccination  is  only  partly  kept  up. 


PASSAIC  COUNTY. 

Manchester  Towkship.      Report  from  Wm,  D,  Berdak,  tfcCy. 

We  have  health  laws  and  regulations  for  the  township,  a  copy  of 
which  is  sent  herewith. 

As  a  Health  Board  we  take  hold  of  any  contagious  disease  as  sooa 
as  it  makes  its  appearance,  and  stamp  it  out  as  quickly  as  possible. 
Last  February,  in  the  village  of  Haledon,  there  was  one  case  of  small- 
pox* We  ordered  the  Haledon  school  closed  at  once,  and  had  the 
doctor  go  to  all  the  schools  in  the  towoBhip,  and  vaccinate  all  the 
children.  There  was  a  general  vaccination  through  the  whole  town- 
ship. We  had  the  Haledon  school  fumigated ;  had  the  house  where 
small-pox  patient  was,  under  quaraotinej  and  as  soon  as  patient  waa 
well  had  the  house  fumigated,  and  that  was  the  only  case  of  amaU* 
pox  we  had. 

No  diseases  have  prevailed  to  any  extent  the  past  year.  There 
have  been  two  cases  of  typhoid  fever  in  the  township. 


Paterson.       -       Report  from  Wm.  K,  Newton,  M.D,,  Inspector. 
As  to  oemeteries  and  burials    we  send  herewith  a  report  on  the 

cemeteries  in  the  city  limits. 

The  following  report  embraces  all  the  facts  : 

In  accordance  with  the  resolution  adopted  July  12th,  directing  this  com- 
mittee to  investigate  Lhe  burial  of  human  bodies  in  tlie  lemeteries  withiii'J 
the  city  limits  and  to  report  the  eanitary  bearinga  of  the  quealioo,  we  wouF 
report  as  follows : 

There  are  within  the  city  limits  the  ffillowinj^  cemeteries  : 

(1)  Cedar  I-iawn  Cemetery ;  (2)  the  Totowa  biirying*ground  atXotowa  and 

Redwood  avenues ;  (3)  the  old  grave-yard  at  Water  street;  (4)  the  cemeteries 

at  Sandy  Hill. 
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The  first  we  dismissed  from  consideration,  as  it  is  well  and  properly  located, 
and  the  superintendence  is  such  as  to  merit  commendation. 

The  Totowa  burying-ground  has  not  yet  been  investigated. 

The  old  grave-yard  at  Water  street  is  abandoned  and  neglected,  and  no 
interments  have  been  made  tliere  for  a  number  of  years.  As  most  of  the 
families  there  represented  have  disappeared,  or  have  lost  all  interest  in  their 
departed,  it  is  not  ])robable  that  any  more  interments  will  be  made  there. 

The  cemeteries  at  Sandy  Hill,  comprising  the  new  and  old  Catholic,  the 
new  and  old  Presbyterian,  the  Methodist,  Reformed,  Baptist  and  Episcopal, 
were  more  thoroughly  examined,  but  special  attention  was  paid  to  the  con- 
dition of  the  Methodist,  Reformed  and  the  new  Presbyterian,  reserving  for 
the  future  a  more  detailed  examination  of  the  others.  A  map  of  these 
Sandy  Hill  cemeteries  was  prepared  by  the  City  Surveyor,  Mr.  Ferguson, 
by  our  direction. 

At  the  first  meeting  of  this  committee  Mr.  John  Inglis,  representing  the 
Cemetery  Protective  Association  of  the  Methodist  Churches,  attended  and 
put  us  in  the  possession  of  much  valuable  information,  acting  on  which  the 
Health  Inspector  was  directed  to  begin  action  against  certain  undertakers 
for  violation  of  Section  61  of  the  Sanitary  Code  m  that  they  did  not  inter 
bodies  to  the  depth  required  by  the  code.  Complaints  were  accordingly 
made  against  Chas.  M.  Rutan,  Wallace  Graham,  William  Massaker  and 
Jacob  Odell. 

Rutan  was  convicted  on  trial,  Massaker  entered  a  plea  of  guilty,  Graham 
was  convicted  on  trial  and  Odell  was  discharged  by  the  Recorder  because  he 
was  not  a  responsible  person,  being  only  a  laborer  and  not  answerable  for 
the  ofiense  charged. 

Our  investigation  revealed  the  fact  that  at  least  55  per  cent,  of  all  the  dead 
of  our  eity  were  buried  in  these  Sandv  Hill  grave-yards,  making  a  total 
each  year  of  aboat  700  bodies,  not  including  those  brought  from  Passaic 
and  other  towns. 

It  was  ascertained  that  many  of  the  lots  had  been  sold  to  undertaken 
bv  the  owners,  they  having  removed  the  dead  to  other  cemeteries,  and  the 
chief  source  of  trouble  was  the  sale  of  these  lots  to  undertakers. 

The  following  measurements,  made  under  the  direction  of  the  committee, 
will  show  how  the  land  has  been  overcrowded  and  to  what  depth  burials 
have  been  made : 

In  lots  owned  by  C.  M.  Rutan  bodies  were  found  at  the  following  depths  : 
14  inches,  19  inches,  26  inches,  24  inches,  30  inches,  17  inches  and  12  inches. 

In  lots  owned  by  A.  R.  Rutan,  24  inches,  23  inches,  24  inches,  30  inches, 
36  inches,  24  inches,  24  inches,  17  inches;  body  of  Harriet  £.  Paul,  24 
inches ;  30  inches,  21  inches;  body  of  Kate  Houman,  14 inches  ;  33  inches, 
20  inches,  26  inches;  body  of  Henry  Rust,  36  inches ;  31  inches,  34  inches, 
35  inches,  24  inches ;  body»of  Elwood  Elmore,  34  inches;  29  inches,  and 
varying  depths  from  12  inches  to  40.  About  forty  graves  in  these  plots  were 
measured. 

In  lots  owned  by  Hiram  Gould  the  following  measurements  were  made : 
14  inches,  19  inches,  21  inches ;  body  of  Peter  Allarton,  36  inches  ;  36  inches, 
34  inches,  24  inches,  18  inches,  36  inches,  36  inches,  14  inches,  18  inches,  24 
inches,  16  inches,  16  inches,  16  inches,  14  inches.  Other  measurements,  to 
the  number  of  thirty,  in  the  lots  were  made,  but  none  were  equal  to  the  re- 
quirements of  the  co<le. 

In  the  lot  of  John  Slater  an  adult  is  buried  only  14  inches  deep. 

In  the  lota  owned  by  W.  H.  Massaker  the  following  measurements  are 
recorded  :  20  inches,  18  inches,  30  inches  ;  the  body  of  Isaac  Kirkham,  24 
inches ;  32  inches.  Other  measurements,  to  the  number  of  fourteen,  from 
12  to  34  inches. 

In  one  of  the  lots  owned  by  A.  R.  Rutan  not  only  has  the  ground  been 
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filled  with  bodies^  but  the  surface  of  the  plot  has  been  raised  about  15  inchea 
above  the  surrounding  ground. 

In  many  instiinGea  a  very  otfenaive  smell  came  from  the  shallow  graves, 
and  we  are  informed  by  the  Superintendent  that  after  heavy  rain  storms  the 
stench  is  very  strong. 

The  ground  in  many  places  is  so  filled  with  bodies  that  there  is  no  room 
for  more,  and  even  the  paths  and  roadways  have  been  invaded  and  bodies 
there  interred. 

The  above  very  superficial  investigation  w^ill  serve  to  acquaint  you  witb 
the  condition  of  the  Meihodiat  and  Reformed  cemeleriea. 

We  also  found  that  do  system  for  the  collection  or  examination  of  burial 
permits  existed  at  these  grave-yards,  but  that  the  boiliea  were  interretl  with- 
out any  registration  by  the  aulhoritiea  of  the  cemeteries,  if  any  such  there 
be.  In  fact,  we  learned  of  many  instances  where  burial  liad  been  made  at 
night  without  tl)^  necessary  legal  permit  and  w^ithout  even  permission  frota 
the  lot-owners.""  In  one  case  the  lot-owner  was  surprised  to  find  his  plot 
occupied  by  bodies  that  did  not  belong  to  his  family* 

Your  committee  would  make  the  following  recommendations : 

1.  Tlie  rigid  enforcement  of  the  code. 

2.  The  Registrar  of  Vital  Statistics  to  note  on  the  death  certificate  the  nnme 
of  the  pRrticular  ground  where  interment  is  to  be  metde,  and  to  refuse  a 
burial  permit  when  such  information  is  withheld, 

3.  That  permits  for  burial  be  refused  in  cemeteries  where  no  authorized 
person  is  present  there  to  receive  such  permit. 

4.  That  all  permits  granted  for  interments  to  all  cemeteries,  except  Cedar 
Lawn  and  Holy  Sepulchre,  be  returned  to  the  Registrar  properly  indorsed^ 
after  the  burial. 

5.  Tbat  the  Registrar  report  to  the  Board  at  each  meeting  the  places  of 
interment  where  burials  have  been  made  and  the  numtier  at  each. 

Your  committee  would  desire  the  privilege  of  continuing  this  investi- 
gfttioD,  to  report  at  the  next  meeting  any  further  results  that  they  maj 
obtain. 

WILLIAM  K.  NEWTON,  Chairman^ 
THEODORE  Y.  KINNE, 
JOHN  R.  LEAL, 

Committee^ 

SEOONB  REPORT. 

In  addition  to  the  measurements  mentioned  io  the  previous  report  the 
following  were  found  not  to  be  of  the  proper  depth  : 

Methodist  Cemetery. — In  one  grave  the  body  was  only  12  inches  deep,  in 
two  18  in.^  in  two  19  in.,  in  two  24  in.,  in  three  26  in.,  in  one  27  in.^  in  one 
80  in.p  in  two  36  in.,  in  four  37  in.  A  very  few  were  found  of  the  lawful 
depth. 

Reformed  Cemetery.— One  7i  in.,  one  14  in,,  four  15  in.,  one  IG  in.,  three 
18  in.,  three  19  in,,  two  20  in.,  one  9  in.,  one  12  in.,  one  23  in.,  nine  25  in., 
one  26  in.»  six  28  in.,  six  27  in.,  ten  29  in.,  seventeen  36  in.  Few*  of  lawful 
depth. 

New  Presbyterian— One  7  in.,  one  14  in.,  four  15  in.,  one  16  in.,  three  18 
in.,  three  19  in,,  two  20  in.,  one  each  21,  22,  23  in.,  8©venl.S4  in»,  eleven  30 
in.,  three  31  in.,  three  82  in.,  thirty  36  in. 

The  following  were  not  previously  examined : 
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Old  Presbyterian.— One  9  in.^  one  18  in.,  two  14  in.,  four  18  in.,  six  20  in., 
ten  24  in.,  three  25  in.,  three  26  in.,  nine  between  27  and  36  in.  No  custodian, 
and  many  interments  made  without  authority.  At  least  20  graves  under 
bushes,  trees  and  brush  without  mound  or  other  means  of  identification. 
Bodies  buried  without  regard  to  lot  boundaries,  and  with  less  regard  to 
public  decency.  The  portion  abutting  on  Vine  street  has  been  dug  away 
for  building  purposes,  exposing  many  remains. 

Old  Catholic  Cemetery. — Seldom  used,  but  many  interments  in  recent 
years  not  properly  made.  Graves  are  found  12  to  34  inches  deep.  Eleven 
were  found  not  of  proper  depth.  Several  disinterments  niavle  and  ex- 
cavations not  properly  filled,  rieces  of  coffin  cast  on  the  ground  add  to  the- 
disgraceful  appearance  of  the  place. 

New  Catholic  Cemetery. — Over  sixty  measurements,  with  following  re- 
sults :  Four  graves  9  inches  deep,  three  11  in.,  two  12  in.,  one  14  in.,  one 
15  in.,  one  17  m.,  two  18  in.,  two  19  in.,  fourteen  21  in.,  three  25  in.,  three 
27  in.,  eight  80  in.,  nine  85  in.,  six  36  in.  The  greater  portion  of  this  ground 
is  overcrowded  and  no  more  interments  should  be  allowed  therein. 

Episcopal  Cemeterpr.— About  fifty  graves  examined.  Four  were  only  C^ 
inches  deep,  two  10  m.,  two  11  in.,  three  12  in.,  three  20  in.,  seven  22  in., 
two  23  in.,  six  30  in.,  five  34  in.,  ten  35  to  36  in.  In  one  lot  three  bodies 
were  only  9  to  12  inches  under  ground.  In  one  lot  containing  128  squnre 
feet  twenty-six  bodies  are  interred,  some  not  one  foot  under  ground. 

Baptist  Cemetery. — In  very  bad  condition  ;  fences  destroyed,  headstones 
broken  and  scattered  around.  Used  for  a  sort  of  common  for  the  people 
living  in  the  vicinity,  and  foot-paths  from  street  to  street  are  worn.  Under 
these  paths  were  found  bodies  only  12  inches  beneath  the  surface.  About 
twenty-eight  graves  were  examined  and  the  measurements  were  but  a 
repetition  of  those  given  above. 

It  is  difficult  to  say  which  cemetery  is  in  the  most  unsanitary  condition, 
for  each  seems  to  rival  the  others  in  some  one  extremely  bad  feature.  A 
common  practice  of  some  undertakers  was  to  sell  a  grave  to  two  or  three 
persons  and  to  bury  one  body  on  top  of  another.  In  one  case  a  grave  had 
been  sold  three  times  in  six  years  to  different  persons,  each  thinking  that  he 
had  sole  use  of  it.  The  discovery  by  a  woman  that  a  grave  was  decorated 
with  flowers  not  put  there  by  her  led  to  the  discovery  that  her  husband  h:ul 
two  strangers  buried  on  top  of  him.  In  the  Reformed  and  Methodist  ceme-- 
teries  some  of  the  paths  and  roadways  have  been  invaded  by  tlie  under- 
takers and  graves  have  been  sold  and  bodies  interred  in  these  paths.  One 
road  in  the  Reformed  cemetery  has  been  completely  filled  with  the  bodies 
of  infants,  many  only  9  to  12  inches  under  ground.  In  many  cases  whore 
graves  have  been  made  vacant  by  the  removal  of  the  original  occupant  to 
another  cemetery,  the  place  has  been  seized  and  made  to  do  duty  for  a 
second  time  as  a  place  of  interment.  In  many  places  the  bodies  have  been 
so  tightly  wedged  together  that  scarcely  any  space  remains  between  the 
coffins.  The  morals  of  the  community  are  assailed  by  these  unguarded 
cemeteries,  for  they  are  used  as  places  of  resort  by  night  prowlers  for  im- 
moral purposes,  and  not  only  is  the  health  of  the  people  living  in  the 
vicinity  endangered  by  the  stenches  of  the  superficially  ouried  belies,  but 
they  are  also  annoyed  by  the  shameless  conduct  of  persons  who  frequent 
these  grounds  at  night.  The  trees  and  underbrush  allowed  to  grow  in  these 
neglected  places  should  be  cut  away,  if  not  by  the  lot-owners,  then  by  the 
city  authorities.  These  facts  are  mentioned  with  the  hope  that  the  Christian 
churches  that  own  and  are  responsible  for  the  condition  may  be  stimulated 
into  activity  and  be  forced  by  public  opinion  to  apply  the  proper  remedy. 

Are  tlie  Sandy  Hill  cemeteries  dangerous  to  the  health  of  the  city? 
1.  For  a  number  of  years  bodies  have  been  buried  with  but  a  thin  cover- 
ing of  earth,  and  as  a  consequence  the  dangerous  gases  from  the  putrefying 
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corpses,  inatead  of  being  absorbed  by  the  earth,  ab  would  be  the  case  if  the 
burml  was  of  sufficient  depth,  are  eiven  off  to  poUon  the  air. 

2.  Too  many  bodies  have  already  been  interred  in  a  small  area.  The 
total  area  of  these  cemeteries  equals  22.32  acree  ;  of  this  about  7  acres  are 
taken  up  by  roadways,  path^,  spaces  between  lot«  and  unsold  lots,  leaving 
about  15  acrea  available  for  burial  purposes.  By  a  careful  computation, 
based  on  accurate  data,  wo  may  state  that  211,444  human  bodies  have  al- 
ready been  buried  in  these  W  acrea,  and  this  number  is  being  aug^mented 
by  some  700  new  burials  each  year.  These  figures  show  that  at  lea«t  1,373 
bodies  have  been  interred  in  each  acre  of  ground^  and  in  some  places  about 
l,tj54  bodies  are  in  each  acre.  Now,  in  the  case  of  the  Weehawken 
cemetery,  recently  decided  by  the  Chancellor,  it  was  considered  a  good 
enough  reason  for  investigation  and  regulation  when  leas  than  that  number 
had  been  buried  in  an  acre  of  land.  The  great  mass  of  decaying:  corps ea  in 
these  j^rounda  ia  of  itself  a  positive  danger  to  the  health  of  the  citv, 

3.  Another  objection  to  the  maintenance  of  these  cemeteries  is  based  on 
the  fact  that  there  is  no  method  of  superviaion  or  supenntendence.  There 
IS  no  person  in  attendance  to  receive  burial  permits  or  to  see  that  the  laws 

t  are  properly  obflerved,  hence  there  is  no  check  on  illegal  interments.     It  h  h 

I  possible  at  present  for  burials  and  di.^interoients  to  be  made  without  per-  H 

mission,     For  this  reason  alone  we  consider  the  advisability  of  refusing  ^ 

permits  foi  these  places,  at  least  until  some  authorised  person  could  be 

placed  in  charge.  ^ 

4.  There  is  no  protection  to  thode  who  have  acquired  title  to  lots,  for  their  fl 
rights  are  so  often  invaded.  V 

Taking  into  consideration  all  the  facts  at  our  disposal  we  are  forced  to 
the  conclusion  that  these  Sandy  Hill  gra^^e-yards  are  a  menace  to  the 
liealth  of  our  people  and  are  in  such  an  unsanitary  condition  that  radical 
and  sweeping  measures  are  required  lest  the  public  health  be  immediately 
imperiled. 

Aside  from  sanitary  considerations,  it  may  he  said  that  the  present  state 
of  these  cemeteries  is  a  burning  disgrace  to  tlie  city,  and  especially  to  thoee 
Christian  churches  that  are  legally  responsible  forthis  cotidition.  Were  it  m 
not  that  we  are  more  or  less  influenced  by  the  rights  and  demands  of  many  H 
honest  and  respectable  lot-owrjers,  who  keenly  regret  the  terrible  state  of 
affairs,  we  would  advocate  the  immediate  closure  of  the  grounds,  and  the 
prohibition  of  any  more  burials,  but  this  course  we  are  willing  to  postpone 
until  some  less  severe  measure  is  considered. 

Who  is  responsible  for  the  disgraceful  condition  of  these  cemeteries  ? 
We  have  intimated  that  the  churches  who  own  ground  are  directly  and 
legally  responsible,  and  this  statement  is  based  on  the  facts  given  below 
and  on  the  opinion  of  the  City  Counsel,  who  has  thoroughly  investigated 
the  legal  bearings  of  the  question.  By  the  terms  of  the  deeds  granted  to 
the  below-mentioned  churches,  the  land  was  to  be  used  forever  for  burial 
purposes  only,  and  in  accepting  these  deeds  the  churches  assumed  full  care 
and  custody'  forever.  It  may  he  argued^  that  where  lots  have  been  sold, 
that  all  the  rights  and  responsibilities  pass  to  the  person  accepting  the  deed. 
This  is  only  partially  true,  for  the  jmtijs,  roadways,  unoccupied  placee,  the 
fences  and  the  general  condition  of  the  cemetery,  as  a  whole,  still  remain 
to  the  churches  granting  the  deed.  This  responsibility  then,  they  cannot 
escape.  The  small  price  paid  originally  for  the  land,  nor  the  many  years 
that  nave  elapsed  since  the  purchase,  cannot  release  them  from  their  legal 
and  moral  obligations.  It  seems  reasonable,  then,  to  look  to  these  churches 
for  the  needed  relief  and  to  holil  them  to  their  obligations. 

The  deeds  granted  were  in  tin;  names  of  the  following  churches,  and  they 
or  their  euccessors  must  be  held  to  a  strict  accounting  : 
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1.  Trustees  of  the  First  Presbyterian  Society  of  Paterson. 

2.  Trustees  of  the  First  Methodist  Episcopal  Church,  now  Cross  street. 
8.  Trustees  of  the  First  Reformed  Dutch  Church  of  Totowa. 

4.  Trustees  of  the  First  Particular  Baptist  Church,  now  First  Baptist 
Church. 

5.  Trustees  of  St.  Paul's  Church  of  Paterson. 

6.  Trustees  of  the  Roman  CathoHc  Si.  John's  Chapel. 

It  may  be  said  that  the  price  paid  for  the  land  by  these  corporations  was 
merely  nominal,  from  $150  to  |450  for  many  acres  of  ground,  and  it  is 
reasonable  to  suppose  that  no  little  profit  was  made  by  selling  burial  plots, 
hence  a  portion  of  the  receipts  should  willingly  be  expended  to  redeem  the 
grounds  from  the  present  bad  condition. 

The  following  recommendations  are  offered,  with  the  suggestion  that  they 
are  warranted  by  the  above  report : 

1.  The  adoption  of  an  ordinance  limiting  the  number  of  bodies  that  may 
be  interred  in  a  given  space. 

2.  The  present  ordinance  to  be  amended  so  as  to  conform  to  the  State  law. 

3.  The  passage  of  an  ordinance  requiring  all  undertakers  and  those  hav- 
ing charge  of  burials  to  make  a  return  to  the  Board  of  Health,  properly 
signed  by  those  having  charge  of  the  cemetery,  that  the  burial  was  accord- 
ing to  law. 

4.  It  is  the  opinion  of  this  committee,  which  is  supported  by  that  of  the 
City  Counsel,  that  the  churches  which  received  these  grounds  for  city  pur- 
poses and  sold  lots  therein,  are  responsible  for  the  general  unsanitary  con- 
dition of  the  places,  and  this  committee  would  recommend  that  it  be 
authorized  to  ^o  before  the  next  Grand  Jury  and  procure  the  indictment  of 
these  corporations  for  maintaining  a  public  nuisance. 

6.  The  committee  also  recommends  that  this  Board  apply  to  the  Chancellor 
for  relief  in  the  premises. 

T.  Y.  KINNE, 
WM.  K.  NEWTON, 
J.  E.  LEAL, 

Sanitanj  Committee. 

In  aoeordanoe  with  these  instructioDS  the  oommittee  went  before  the 
Grand  Jury  and  the  following  presentment  was  handed  in : 

Passaic  Oyer  and  Terminer  and  General  Jail  Delivery.    September  term, 
A.  D.  1887.     Passaic  county,  to  wit : 

The  jurors  for  the  State  of  New  Jersey  in  and  for  the  body  of  the  county 
of  Passaic,  upon  their  oath,  present  that  the  cemeteries  and  grave-yards 
situated  in  the  Fourth  and  Fifth  wards  of  the  city  of  Paterson,  in  said 
county,  and  known  as  the  Sandy  Hill  cemeteries,  are  a  nuisance,  dangerous 
to  the  health  of  the  people  of  said  city,  an  annoyance  to  the  people  living 
in  the  vicinity  of  said  cemeteries,  a  menace  to  the  morals  of  the  city  and  a 
disgrace  to  those  church  societies  and  corporations  owning  the  grounds  and 
responsible  for  the  shameful  condition  of  affairs  there  existing.  For  a 
number  of  years  bodies  have  been  there  buried  with  a  thin  ami  insuflicient 
covering  of  earth,  and  as  a  consequence  the  dangerous  gases  from  the  putre- 
fying corpses  are  given  off  to  poison  the  atmosphere.  More  than  20,0O» 
bodies  have  already  been  interred  in  these  grounds,  and  this  number  is 
being  increased  each  year  hy  some  7(K)  now  burials.  In  some  of  these 
cemeteries  no  less  than  1,000  bodies  have  been  buried  in  each  acre  of 
ground. 
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The  rights  of  the  lot-owners  are  not  protected,  and  in  many  instances 
tftdiea  have  been  buried  on  top  of  those  entitled  to  a  place  in  lots. 

The  roadways  have  been  invaded  and  many  bodies  buried  in  tliem. 
Beside  this,  the^e  places  have  no  custodian  or  keeper.  The  bniah  and  trees 
hove  been  alloweu  to  grow  without  attention,  and  hence  afford  places  of 
I'uncealment  for  the  night  prowler,  the  lewd  and  the  lawless. 

By  the  terms  of  the  deeds  granted  to  the  below -mentioned  churcheia  the 
tniBteeg  are  reaponeible  for  the  disgraceful  and  dangerous  condition  of 
afVairs: 

Trustees  of  the  First  Preabyterian  Society* 

Trusteed  of  the  First  Melhodist  Episcopal  Church,  Croes  street. 

Trustees  of  ttie  First  Reformed  Dutch  Church,  Division  street* 

Trustees  of  the  First  Bnptiat  Church, 

Trustees  of  St.  Paul's  Church. 

Trustees  of  St*  John's  Human  Catholic  Church. 

This  presentment  is  made  with  the  hope  that  these  corporations  shall 
iijiply  the  proper  remedies  and  thus  avoid  rigorous  prosecution  in  the 
hiture. 

This  GraTid  Inquest  would  also  call  attention  to  the  fact  that  many  under- 
lakers  of  this  city  are  responsible  for  burying  the  dead  an  insufficient  depth 
not  warranted  l>y  hiw,  and  among  them  we  may  mention  the  names  of 
Charles  M.  Rut^m,  William  H,  Mjissaker,  Wallace  Graham  and  John  F- 
??raith,  which  have  come  to  our  knowledge. 

WILLIAM  B.  GOURLEY, 

Frosecuior  0/  the  Plea$, 

WILLIAM  L.  BAMBER, 

A  true  copy.  Foreman, 

Wm,  AL  Smith,  Clerk, 

What  action  may  be  taken  in  the  future  cannot  he  now  stated. 
A  new  sanitary  code  was  adopted  thia  year^  a  copy  of  which 
la  en  sent  you. 

The  mortality  reports  are  now  made  up  by  the  Sanitary  Committed 
Scarlet  fever  has  been  very  prevalent,  but  the  death-rate  is  low. 


SALEM  COUNTY, 

]VIannington  Township.    Meportfrom  Wm.  H.  Acton, 

Water  .'^iipplied  by  wells  and  cisterns,  mostly  by  wells.     Few  cift- 

ierns  are  uscil  for  drinkiog.     Water  mostly  hard. 

There  is  no  system  for  drainage  or  sewerage.     Cellars,  m  a  general 

thing,  are  dry.     Few   swamps  in  the   township.     Malaria  is  not 

frequent. 

No  known  disease  prevalent,     A  few  cases  of  swine  plague  have 

beeo  brought  to  notice  in  the  springs  but  not  aa  bad  as  several  years 

previous.  •  ~ 
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Oldmans  Township.        -        Report  from  W.  Albert  Justice. 

The  people  depend  on  wells  altogether  for  water.  A  good  many 
cellars  have  water  in  them  in  winter  and  spring,  in  lower  part  of 
township. 

Drainage  and  sewerage  is,  I  think,  like  it  is  in  most  coantry  dis- 
tricts— no  expense  gone  to,  and  no  particular  trouble  taken  to  dispose 
of  it;  kitchen  slops  and  dish-water  generally  in  back  yards,  pig-pens, 
at  bottom  of  lots,  and  privies,  or,  when  they  can  be  put  off  no  longer, 
in  some  hole  in  the  ground,  and  hauled  in  some  back  field.  Of  course 
there  are  exceptions;  we  have  people  who  are  very  particular  about 
such  things,  but  they  are  the  minority. 

The  people  have  taken  great  interest  in  schools  within  the  last 
fifteen  years,  and  the  change  in  school-houses  is  surprising ;  every  dis- 
trict in  the  township  is  now  supplied  with  a  good,  comfortable  one, 
■and  mostly  well  ventilated. 


PiLESGBOVE  Township.  -  Rq>ort  from  C.  H.  Richman* 

Complaint  has  been  made  to  the  Board  of  Health  during  this  season 
on  account  of  canning  factories  throwing  refuse  in  the  streams.  The 
matter  was  reported  to  the  State  Board.  After  inspection  by  said 
Board  the  parties  promised  to  remedy  the  matter  another  year. 

On  account  of  sickness  in  the  public  school  last  spring,  the  Local 
Board  thought  it  advisable  to  take  a  sample  of  the  water  of  well  used 
by  the  school  and  forward  it  to  the  State  Board  for  analysis,  which 
was  reported  to  be  unfit  for  use.  Since  then  the  well  has  been  closed 
and  unused. 


Upper  PrrreGROVE  Township.      Itq>ort  from  J.  N.  Gray,  See^y. 

Water-supply  for  drinking  and  stock  purposes  principally  from 
springs  and  wells,  and  for  power  use  from  the  streams  taking  their 
rise  within  the  township. 

A  natural  drainage,  as  perfect  as  can  anywhere  be  found,  owing  to 
the  rolling  character  of  the  land. 

Swine  cholera  has  prevailed  to  considerable  extent  in  different  local- 
ities throughout  the  township  among  swine ;  several  farmers  having 
herds  of  thirty,  forty  and  fifty  head,  losing  all  but  two  or  three.  No 
disease  among  cattle  is  reported  this  year. 
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No  epidemics ;  merely  diseases  incident  to  the  seaaon.  The  oom- 
mmitty  remarkably  free  from  any  ravaging  disease.  A  few  cases  of 
diphtheria  in  a  mild  form  are  notieed. 


SOMERSET  COUNTY. 

Bedminbter  Township.        Report  from  Wm,  B.  Sutphen,  S^c'y. 

The  health  of  the  township  has  been  good.  The  Board  have  had 
complaints  made  to  them,  but  of  not  suiBcient  importance  to  require 
Board  meetings.  A  notice  from  the  Chairman  or  Secretary  has  had 
the  desired  result. 

Our  sanitary  expenses  have  coosequently  been  light 


Bridqewater  Twp.    -    Report  from  Joseph  B.  Smith,  Secretary, 

The  water  for  Somerville  and  Raritao  is  furnished  by  a  private 
company.  More  than  one-half  of  the  houses  take  it.  The  water  is 
clear^  no  iron  or  other  taste ;  it  is  soft,  and  is  good  at  all  seasons  of 
the  y«ir.     No  sewage  above  the  point  of  supply. 

There  ii  no  system  of  drainage,  only  private  drains;  most  of  the 
cellars  are  dry.     No  swamps,  and  very  little  malaria. 

Houses  generally  have  basements  or  cellars.  About  forty  tenement- 
houses  of  more  than  two  families. 

There  are  a  number  of  private  drains.  About  one-half  of  the 
houses  connect  with  them.  Some  cesspools  are  cemented ,  and  others 
are  built  with  open  bottom  or  sides.  They  are  emptied  with  wagons^ 
and  the  contents  are  taken  and  mixed  with  dry  earth  and  used  as  fer- 
tilizers. 

No  prevalent  diseases  among  animals  this  year.  Assessor  inquires 
each  year  as  to  losses  of  animals  and  as  to  contagious  diseases. 

A  few  cases  of  fever  and  diphtheria  occurred  in  the  township  dur- 
ing the  last  summer. 

Our  Board  has  adopted  a  code,  and  finds  it  a  great  help  towards  the 
protection  of  the  health  of  the  people. 
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HiLUSBOBOUGH  Twp.    Report  from  W.  H.  Merbell^  M.D.,  Seo^y. 

As  to  prevalent  diseases^  ulcerated  quinsy  again  prevailed  exten- 
sively last  winter.  Quite  a  number  of  cases  of  pneumonia  also  were 
found. 

Through  August^  summer  complaints,  comprising  diarrhoea,  dysen- 
tery, cholera  infantum,  &c.,  largely  existed.  Also  during  the  later 
summer  months  malaria  again  visited  us.  The  number  of  cases  was 
not  very  large,  but  more  than  for  the  past  two  years.  These  were 
along  the  river.     Often  it  had  been  over  its  banks. 

Also,  I  report  several  cases  of  bilious  remitting  fever.  These  are 
now  in  progress  and  are  running  a  severe  course.  In  one  family  it 
would  seem  to  be  contagious.  The  mother  was  away  in  Hunterdon 
county  taking  care  of  a  married  daughter  who  had  this  fever.  She 
came  home  and  in  three  weeks  the  fever  began  to  come  on.  There 
Lad  up  to  this  time  been  no  fever  in  that  neighborhood.  In  about 
two  weeks  one  daughter  got  down  with  the  fever  and  in  another 
week  a  second  daughter. 

MoNTGOMEBY   TowNSHiP.    Itq>ort  frcm  William  Oppie,  Sec'y. 

There  has  been  no  disease  prevailing  as  an  epidemic  during  the  past 
year,  and  the  general  health  of  the  township  is  exceedingly  good. 

The  Board  of  Health  has  had  no  complaints  for  nuisances  during 
the  past  year. 

Our  school-houses  are  in  good  condition,  but  I  think  their  ventila* 
lion  might  be  improved.  We  have  three  slaughter-houses  and  they 
are  kept  in  clean  condition,  and  are  not  a  nuisance  to  the  localities  Id 
ip^hich  they  are  situated. 

I  would  say,  further,  that  the  returns  of  vital  statistics,  particularly 
births,  have  not  been  as  well  attended  to  by  some  physicians  as  they 
should  be. 


NoBTH  Plainfield.  -  Report  from  J.  H.  Cabman,  M.D.* 
In  submitting  the  first  annual  report  of  the  Board  of  Health  of  the 
borough  of  North  Plainfield,  I  am  pleased  to  state  that  since  its 
organization,  January  17th,  1887,  the  Board  has  paved  the  way  to 
future  and  important  sanitary  reform.  Though  hampered  and  em- 
barrassed by  a  want  of  funds,  it  has  passed  a  code  of  health  ordinances 
and  sought  to  interest  the  population  in  the  all-important  subject  of 
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eaDitation,  aorl,  with  one  or  two  exceptions,  found  them  appreciative 
and  willing  to  co-operate  in  any  measures  cxjndncive  to  public  health. 
It  has  provided,  by  ordinance,  for  the  protection  of  the  water-supply 
and  for  the  proj>er  cleansing  of  cesspools,  privies,  etc,  and  the  dis- 
posal of  the  contents  thereof ;  has  prohibited  the  maintenance  of  all 
nuisances,  and,  in  order  to  suppress  epidemics,  requires  the  reporting 
of  all  contagious  diseases  and  the  quarantiniug  of  the  same.  The 
Board  is  also  anxious  to  establish  some  system  for  the  removal  of 
garbage,  which  is  sadly  needed  here,  but,  with  an  empty  treasuiy^ 
has  not  had  the  pleasure  of  seeing  its  desires  carried  out. 

The  health  of  the  borough  the  past  year  has  been  very  good,  the 
-only  epidemic  being  one  of  measles  in  the  early  spring,  of  a  mild  type. 

There  are  a  few  cases  of  diphtheria  here  now,  which  are  being 
quarantined.  This  record  seems  remarkable  when  one  considers  how 
ck*sely  the  water-supply  and  the  cesspools  are  connected.  The  water 
is  derived  from  driven  wells,  which,  with  a  few  exceptions,  are  rather 
shallow,  and  in  some  cases  but  a  few  feet  from  the  cesspools.  True, 
the  water  in  general  h  of  a  very  good  quality,  and  few  diseases,  per- 
haps, have  as  yet  been  traced  directly  to  it ;  but  there  is  a  time  oom-  , 
ing  when  North  Plainfield  will  awaken  from  its  present  dream  of 
safety  to  the  dread  reality  of  disease.  Together  with  her  twin  sinter^ 
Plainfield,  this  township  has  long,  and  perhaps  j ustly,  been  known  as 
the  ''Colorado  of  the  East/^  but  unless  a  change  comes  O'er  the  spirit 
of  her  council's  dreams,  she  will  soon  have  to  yield  this  proud  dis- 
tinction to  some  wiser  or  more  fortunate  town,  and  fall  in  line  with 
other  insalubrious  places.  Statistics  prove  this  to  be  a  salubrions 
Wality,  but  on  the  principle  that  "an  ounce  of  prevention  is  worth  a 
pound  of  cure,'*  we  are  sadly  in  need  of  water  works  which  would 
give  us  all  pure  and  uucontamiuated  water,  and  a  system  of  sewerage 
to  avert  the  evils  the  cesspools  threaten  us  with. 


Wabren  Township.  -  Report  from  Joel  Codington,  Impeebr. 
Springs,  wells,  and  cisterns  constitute  the  whole  water-supply.  The 
land  is  drained  by  blind  ditches.  There  is  no  sewerage.  The  oellarB 
are  dry*  There  are  no  swamps,  and  no  malaria.  Sanitary  expenses 
are  paid  by  Town  Committee. 
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SUSSEX  COUNTY. 

Akdoveb  Township.  -  Report  frcm  Green  C.  Cook. 

No  system  of  drainage.  The  village  being  located  on  elevated 
ground^  all  surface-water  from  heavy  rains^  &c.^  is  soon  carried  o£F 
through  surface-drains  emptying  into  a  live,  running  stream  passing 
through  the  village. 

The  streets  and  sidewalks  are  kept  clean.  Grarbage  and  refuse 
matter  not  allowed  to  accumulate  to  an  extent  detrimental  to  good 
health. 

Houses  all  have  basements  or  cellars.  Where  used  as  cellars  they 
are  used  for  storage  of  frfits  and  vegetables  during  the  winter  season ; 
all  decaying  matter  removed  in  early  spring,  when  a  general  house- 
cleaning  is  next  in  order. 

Cesspools  and  privies  are  receiving  more  careful  attention  in  the 
manner  of  construction.  The  manner  of  constructing  the  few  cess- 
pools that  are  in  existence  is  being  condemned.  Such  as  an  excava- 
tion a  few  feet  from  the  dwelling,  partially  filled  with  stones ;  com- 
pletely covered  with  earth ;  no  outside  means  for  the  escape  of  the 
noxious  gases  therein  generated ;  no  trap  in  the  pipe  leading  from  the 
kitchen  sink  to  the  cesspool,  consequently  the  only  means  of  escape 
for  such  disease-breeding  gases  are  through  the  pipe,  and  discharging 
into  living  apartments  of  the  family. 


Byram  TowNsmp.      -      Report  from  C.  R.  Davisson,  Inspector. 

The  general  water-supply  is  from  springs  and  wells  varying  in 
depth  from  ten  to  thirty  feet.  All  the  water  is  more  or  less  impreg- 
nated with  iron. 

Refuse  of  all  kinds  is  generally  used  for  farm  manure. 

Public  health  laws  arc  well  observed. 

Vital  statistics  are  not  promptly  returned,  and  it  gives  some 
trouble,  but  we  get  them  when  we  notify  of  neglect. 

We  have  a  medical  meml)er  to  look  aAer  the  sanitary  condition  of 
the  township. 
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Stillwater,         -         -        Report  from  Dr.  Charles  V.  Moos. 

The  assessor  informa  me  that  he  has  made  dih'geot  inquiry  if  any 
cases  of  disease  in  animals  have  occurred  during  the  past  year,  and  he 
reports  none. 

The  past  year  has  been  one  of  unusual  health  in  the  township — 
strikingly  so  with  that  class  of  diseases  we  call  malarial.  The  cause^ 
in  my  judgment,  is  the  unusually  heavy  rains  during  the  summer,  thus 
keeping  the  wells,  springs  and  streams  full  and  flushed. 


4 


Vernon  Township.  -        -  Report  from  H,  H.  Dekay. 

Unusual  good  health  has  prevailed  in  this  township  the  past  year ; 

BO  epidemic  of  any  kind  and  no  complaint  ^o  the  Board  of  Health. 


Walpack  Township,        -        -        Report  from  Martin  Huuu 

The  health  of  the  people  of  Walpack  township  has  been  good  for 
the  past  year ;  no  epidemic  of  any  kind,  or  contagious  disease^  very 
little  cholera  infantum  and  dysentery.  No  complaints  were  made 
rendering  any  action  of  the  Board  necessary. 

Water-supply  is  derived  chiefly  from  springs  and  wells,  mostly 
hard  water.     A  few  depend  on  cisterns. 

No  malaria. 

Houses  all  have  cellars,  which  are  lai^ely  used  to  store  vegetables* 
No  house  ia  occupied  by  more  than  one  family* 

No  slaughter-houses  in  the  township. 


Wantage  Township,  -  Report  from  Newman  Hall,  ClerL 
Water-supply  is  chiefly  from  wells  and  springs — no  pul>Iic  supply- 
In  this  village  the  vaults  and  wells  are  situated  close  together.  The 
wastes  from  kitchens  are  thrown  on  top  of  the  ground,  and  I  cannot 
see  what  there  is  to  prevent  an  outbreak  of  typhoid  fever  at  some 
future  time. 

As  to  drainage,  there  is  no  system.  Cellars  are  generally  dry. 
Extensive  swamps  along  the  Wallkill  and  among  the  foot-hills  of  the 
Blue  Ridge  in  the  north  of  the  township,  but  the  chief  product  of 
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them  this  year  has  been  myriads  of  mosquitoes ;  in  fact^  the  oldest 
inhabitant  never  saw  the  like. 

No  prevailing  disease.  There  have  been  no  contagious  diseases  among 
cattle^  unless  anthrax  is  one.  There  have  been  a  few  deaths  of  cattle 
from  the  various  forms  of  this  disease. 

Slaughter-houses  are  situated  not  less  than  a  half  mile  from  the 
village^  and  are  now  not  dangerous  to  health. 


UNION  COUNTY. 

ELIZA.BETH  City.  Report  frcm  A.  R.  Reeve^  Iwptdor. 

There  are  thirty-eight  miles  of  sewer,  brick  and  pipe,  which  empty 
partly  into  Newark  bay  and  Staten  Island  sound  and  partly  into  the 
Elizabeth  river,  the  latter  being  a  temporary  outlet  only.  We  have 
built  quite  a  number  of  sewers  in  the  past  year. 

The  sewers  are  almost  entirely  used.  There  are  very  few  cess- 
pools, and  we  build  no  more  and  are  doing  away  with  what  we  have. 

Have  had  considerable  diphtheria  during  past  year,  but  it  has 
almost  entirely  abated. 

The  Board  of  Health  is  organized  under  the  recent  State  laws,  and 
a  sanitary  code  adopted  and  enforced. 

Sanitary  expenses,  $6,000,  provided  for  by  city  council. 


Plainfieu).        -        -       Report  from  Andrew  Manning,  M.D. 

The  general  health  of  the  city  of  Plainfield  during  the  past  year 
has  been  good.  No  serious  or  fatal  diseases  have  been  experienced  by 
the  people. 

A  mild  and  wide-spread  epidemic  of  measles  afflicted  the  city 
during  the  winter  and  spring  months,  attacking  nearly  half  of  the 
children.  Some  families  were  visited  a  second,  and  in  a  few  instances, 
a  third  time  by  the  disease.  In  many  instances  the  patients  were 
scarcely  sick  enough  to  go  to  bed.  The  mortality  from  this  epidemic 
was  very  light. 

The  last  few  weeks  of  winter  brought  with  it  a  few  cases  of 
scarlatina,  but  did  not  approach  an  epidemic,  not  being  very  general, 
and  only  a  few  deaths  are  recorded  therefrom. 
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In  Marcb  one  case  of  small-pox  occurred  in  the  very  heart  of  ihe 
city,  but  by  strict  quai*aiitiiie  and  prompt  vaccination  and  re-vaoci- 
nation  no  other  case  hap{>ened. 

During  the  first  two  weeks  of  Angust,  the  weather  being  very 
warm,  and  the  humidity  of  the  atmosphere  quite  considerable,  there 
were  many  instances  of  cholera  infantum,  especially  among  the 
poorer  classes,  and  a  number  of  deaths  occurred.  The  mortality,  to  a 
great  extent,  seemed  to  be  confined  to  those  who  were  better  fed. 

During  the  months  of  Septemtjer  and  October  a  few  cases  of 
diphtheria  were  reported,  with  two  or  three  deaths. 


Rahway.        -        Report  from  Chahles  H.  Lambert,  In^pedor, 

Rah  way.  Union  county,  N.  J.,  about  nineteen  miles  from  Jer^y 
City  in  a  southerly  direction,  has  an  area  inclyding  some  farm  land. 
Ground  undulating,  with  a  good  natural  water- course,  viz.,  the  Rah- 
way  river,  which  runs  through  the  city*  Population,  6,500*  Climate 
moderately  tem[)erate,  neither  too  moist  or  dry* 

Nothing  special  to  report  from  either  a  geological  or  topc^raphical 
point. 

Water-supply  abundant,  both  from  our  water  works  and  wells. 
The  water  works  get  their  principal  supply  from  the  Rahway  river, 
the  same  being  filtered  before  going  into  the  pipes ;  they  also  get  part 
of  their  supply  from  wells.  The  works  are  owned  by  the  city  and  the 
service  is  what  is  kuow^n  as  the  Holly  system.  About  600  families 
are  water-takers.  It  is  nearly  soft,  It  is  discolored  (at  times  only) 
from  refuse  dye  from  the  felting  mills  of  Messrs.  Taylor  &  Blood- 
good,  in  Clark  township,  which  also  at  times  gives  the  water  a  slight 
acid  reaction.  The  pipes  are  cleansed  twice  a  year  by  blowing  outr 
The  river  does  not  receive  any  sewage  above  the  point  of  supply 
only  as  above  mentioned.  The  balance  of  our  inhabitants  depend 
apon  wells.  Cisterns  are  used  to  some  extent,  but  not  for  drinking 
purposes ;  new  ones  are  not  being  built  to  any  extent,  aa  our  city 
water  is  sufficiently  soft  for  washing  purposes. 

There  is  very  little  drainage  other  than  by  the  sewers*  The  uaual 
water  level  is  such  as  in  almost  every  part  of  our  city  to  secure  dry 
cellars.  There  is  but  little  malaria  in  the  city,  and  that  appears  to  be 
imported  from  factories,  where  most  of  the  population  work.  Our 
most  public  streets  are  provided  with  sewers  and  are  constructed  in 
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such  a  manner  that  almost  every  part  of  our  city  receives  benefit 
therefrom.  Their  grade  per  100  feet  averages  two  inches;  they 
have  no  special  ventilation^  but  should  have^  if  network  was  com- 
plete ;  they  are  variable  in  size,  from  a  five-feet  brick  to  a  twelve- 
inch  tile  sewer,  and  they  aggregate  about  five  miles  in  length. 

The  streets  are  all  graded.     We  have  no  public  parks. 

Houses  have  generally  basements  or  cellars.  Basements  are  gen- 
erally occupied.  There  are  but  few  tenement-houses  that  have  more 
than  two  families. 

Streets  are  lighted  with  electricity,  houses  with  gas  and  kerosene  oil. 

Sewers  are  generally  used  where  available;  where  cesspools  are  used 
they  have  open  bottoms.  Refuse  from  streets  is  carried  to  the  poor- 
j&rm  and  utilized ;  other  excreta,  such  as  from  privies,  are  taken  out 
of  the  city  at  stipulated  times  and  utilized  on  farms. 

We  have  no  public  markets. 

No  diseases  of  animals  have  been  reported ;  there  is  no  raster  kept 
of  persons  keeping  horses  or  cows.  Pigs  are  not  permitted  within 
the  city  without  permission  of  the  Board  of  Health,  and  the  Health 
Inspector  sees  that  stables  do  not  become  a  nuisance. 

Slaughter-houses  are  conducted  in  such  a  manner  as  not  to  cause 
complaint  from  the  nearest  neighbors. 

There  are  no  new  manufactories ;  what  we  have  are  conducted  in 
such  a  manner  as  not  to  be  detrimental  to  health. 

Our  schools  and  other  public  buildings  are  well  built  and  are  in  a 
fine  sanitary  condition. 

Our  alms-house  is  located  on  a  farm  on  the  bank  of  the  Rahway 
river,  is  in  a  good  condition  and  the  inmates  share  in  the  good,  healthy 
surroundings  to  their  benefit.  Our  hospital  is  situated  on  the  same 
grounds. 

Police  and  prisons.  Police ;  few  are  necessary.  City  prison  is  in 
a  good,  healthy  condition. 

No  fire  guards  or  escapes  are  required,  as  the  houses  are  built  low. 

Cemeteries  and  burials  in  them  are  well  conducted  under  the  health 
laws  of  the  State,  and  the  rules  and  regulations  of  the  common 
council  and  our  Local  Board  of  Health. 

Health  laws  are  regularly  enforced  by  the  police  reporting  infringe- 
ments to  the  Health  Inspector. 

Registration  of  vital  statistics  is  regularly  enforced  according  to 
the  State  laws. 
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Contagious  diseases  are  required  to  be  reported  and  strict  qaanm- 
tine  enforced.  School  children  are  required  to  be  vaccinated  by  the 
rules  ef  the  Board  of  Education. 

Sanitary  expenses  are  paid  by  the  Health  Board,  oat  of  a  fund 
that  IS  raised  by  tax,  aocording  to  the  State  laws. 

Heat  aud  ventilation  of  dwellings^  chiefly  from  heaters  and  stoves. 

No  special  disease  prevalent  during  the  year  and  the  mortality 
very  slight. 


Union  Township.      -      Report  from  D.  Hobart  Sayre,  &o*y. 

The  water-supply  this  year  has  been  abundant,  owing  probably  to 
midsummer  rains.  Last  year  in  some  sections  we  almost  had  a  water 
famine. 

There  has  been  but  little  sickness  and  no  prevalent  disease*  Ma- 
laria, quite  prevalent  last  year,  has  this  year  been  almost  unknown. 
But  one  complaint  was  made  to  us  this  year,  which  we  at  onoe  inves- 
tigated, and  enforced  the  proper  sanitary  methods,  and  the  trouble 
complained  of  was  abated. 

The  birth  and  marriage  reports  come  in  fairly  prompt  and  full. 
The  death  report,  owing  to  the  fact  that  we  have  no  undertaker  in 
the  township,  and  almost  all  the  deaths  are  certified  to  by  physicians 
living  without  the  township,  and  by  them  given  to  other  assessors  and 
city  clerks,  fail  in  some  cases  to  reach  this  ofiBce. 

Under  the  present  health  law,  our  expenses  have  been  nothing  ex- 
cept such  as  has  been  gratuitous  by  the  Board,  there  being  no  towxss 
within  our  limits. 
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Hackktibtown.  -  -  Report  from  Thomas  Nolan,  Clerh 
Water-supply  is  derived  from  mountain  stream ;  originally  a  pri- 
vate corporation,  but  now  owned  by  the  borough.  It  is  generally 
taken,  but  four  or  five  depend  on  wells  or  cisterns.  It  is  discolored 
after  rains  or  storms.  It  is  not  bad  at  any  particular  season,  only 
after  heavy  rains.  This  could  be  remedied  to  a  great  degree  if  precau- 
tions were  taken.  Reservoir  is  seldom  cleaned.  Pipes  are  occasionally 
drawn  and  washed. 
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We  have  do  distinct  sewerage  STStem.  Our  cellars  are  generally  dry. 
We  have  what  is  known  as  Bowers'  pond^  which  has  been  and  is  a 
source  of  malaria,  and  the  removal  of  which  has  been  considered  bj 
a  former  Board  of  Health. 

Cesspools  are  depended  upon,  and  are  built  with  open  bottom  or 
sides.    Slaughter-houses  are  generally  kept  in  good  sanitary  condition. 


Hope  Township.      -      Report  from  A.  L.  Gibbs,  M.D.,  Secretary. 

The  Board  of  Health  has  not  been  called  together  during  the  past 
year  to  act  upon  any  complaint.  During  the  months  of  February, 
March  and  April  we  were  visited  by  an  epidemic  of  measles,  mostly 
of  a  mild  type  and  none  fatal. 

Dysentery  has  been  quite  prevalent  during  the  summer  months,  in 
some  cases  of  quite  a  malignant  type,  but  no  deaths  occurred. 

Malarial  fevers  of  all  varieties  have  been  less  frequent  with  us  than 
in  the  past  ten  years. 

Knowlton  Township.    Report  from  S.  H.  Johnson,  M.D.,  Prea^L 

More  sickness  has  prevailed  during  the  past  year  than  there  has 
been  for  any  previous  year  for  some  time.  Last  spring  we  had  an 
epidemic  of  measles,  with  no  deaths  reported.  At  the  same  time  we 
had  several  cases  of  pneumonitis,  with  a  few  deaths  reported. 

During  the  summer  intense  heat  has  prevailed.  There  has  been  an 
average  higher  temperature  than  for  years.  The  continued  rainfalls 
have  filled  wells,,  springs  and  streams  with  surface-water,  in  conse- 
quence of  which,  together  with  the  intense  heat,  mild  dysentery  in 
epidemic  form  has  visited  the  township.  While  cases  of  the  disease 
have  been  numerous,  nevertheless  there  have  been  but  two  deaths  re- 
sulting in  the  township,  so  far  as  I  can  learn. 

A  few  cases  of  scarlet  fever  of  a  mild  type  have  been  reported. 

We  have  flowing  through  the  village  of  Delaware  a  small  stream, 
composed  mostly  of  surface-water,  whose  route  is  very  circuitous. 
The  waters  of  this  stream  are  collected  from  a  neighlK>ring  hillside. 
The  stream  is  contamibated  near  its  source  by  the  wash  of  two  barn- 
yards, while  its  waters  by  their  flow  through  the  village  are  further 
•contaminated  by  the  wash  of  a  I^og^pen  and  the  drain  of  two  out-* 
houses.    This  nuisance  should  be  abated.     It  can  be' done  in  two 
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ways,  either  by  the  removal  of  all  sources  of  oontamination  or  by  the 
tuming  aside  of  the  stream.  The  latter  is  the  more  practicable  and 
would  undoubtedly  give  better  results  to  the  villagers. 


LopATOONG  Township.  Report  from  Jeremiah  Yeisley,  Seo'y. 
The  Board  has  been  called  out  several  times  to  abate  Duijsances  and 
ID  every  case  was  successful  without  any  trouble.  The  general 
health  in  the  township  has  been  good.  Although  there  were  several 
cases  of  diphtheria  in  the  township^  it  did  not  become  epidemic^  and 
only  one  case  resulted  fatally. 
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Phillifsbubg.  -  Report  from  P.  F,  Bb^keley^  Jr.,  Secretary. 
Water  is  furnished  to  the  town  by  a  local  corporation  known  as  the 
People's  AVater  Company.  The  pumping  station  is  located  about 
one-half  mile  outside  of  the  town  limitfi,  and  is  pumped  into  a  reser- 
voir of  a  two-million  gallon  capacity.  Taken  by  about  300  families. 
Not  discolored.  It  has  not  either  a  metallic  or  mineral  taste.  The 
works  are  new,  and  have  only  been  completed  a  few  months.  I  have 
no  reason  to  believe  that  the  water  will  be  any  different  at  any  time 
of  the  year. 


Washington*         -         -         -  Report  frsm  John  Cusheno* 

We  have  nothing  different  to  report  from  the  report  of  last  year. 
Last  February  the  scarlet  fever  made  its  appearance  in  the  school. 
The  Board  of  HeaUh  ordered  the  school  closed  and  had  the  entire 
building  fumigated  and  cleansed.     There  was  no  further  trouble. 

The  water  is  supplied  by  a  private  company  from  a  mountaii^ 
atream*  The  reservoir  is  located  about  three  miles  from  the  town^ 
and  the  water  is  filtered  through  eight  feet  of  gravel  before  it  enters 
the  pipes.     The  water  is  of  a  good  quality,  with  a  soft,  irony  taste. 

Drainage  is  not  perfect.  There  is  water  in  a  great  many  cellars  in 
the  spring  of  the  year.  There  is  no  sewerage  except  from  three  large 
buildings  which  empty  into  a  small  stream.  The  pipe  has  a  fall  of 
about  ten  feet  to  the  hundred^  but  no  way  of  flushing  or  ventilating* 
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HEALTH  LAWS. 

In  addition  to  the  general  consolidated  health  law  of  the  State,  this 
Board  is  also  placed  in  relation  to  several  other  laws. 

Those  relating  to  the  diseases  of  animals  have  received,  as  heretofore, 
onr  careful  attention.  They  are  believed  to  be  of  much  value  to  the 
farmers  and  to  the  industrial  interests  of  the  State.  The  special  law 
as  to  glanders  has  been  duly  enforced.  Information  is  given  as  to 
other  diseases,  and,  where  necessary,  investigations  are  made.  Facts 
as  to  animal  diseases,  their  relations  to  human  diseases  and  as  to  the 
determination  of  meat  and  milknaupply  of  the  markets,  fully  prove 
the  importance  of  such  a  service.  We  think  the  time  has  come 
when  every  city  should  have  a  careful  system  of  dairy  and  market 
inspection.  Tuberculosis,  swine  plague  and  other  frequent  diseases 
prove  that  there  is  call  for  this  guard  in  the  interests  of  public  health 
and  for  the  protection  of  the  people  from  imposition  in  purchasing. 

Owing  to  a  national  law  which  has  been  passed  as  to  contagious 
pleuro-pneumonia,  this  Board,  after  having  had  the  approval  of  your 
Excellency  and  of  the  Attomey-Greneral,  has  arranged  so  as  to  recog- 
nize the  work  and  services  of  the  United  States  Bureau  of  Aniinal 
Industry,  but  no  right  of  general  slaughter  has  been  granted  unless 
the  owner  consents.  The  general  government  now  pays  for  services 
of  veterinarians  and  for  cattle  killed,  but  have  constant  correspond- 
ence and  advisement  with  this  Board. 

The  oleomargarine  law  and  that  relating  to  milknsupply  continue 
to  be  under  the  pole  jurisdiction  of  the  efficient  Dairy  Commissioner. 
In  it  there  is  no  relation  to  the  Board  except  as  to  his  own  appoint- 
ment and  a  report  of  the  work  of  the  year  so  far  as  milk  inspection  is 
concerned.  By  the  law,  the  chemists  for  the  examination  of  milk  are 
named  by  the  Board,  but  as  they  nor  any  of  the  deputies  are  res- 
ponsible to  us  we  think  that  their  appointments  should  be  made  by 
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the  Comniissioner  himself  or  some  other  authority  the  Legislata 
might  designate. 

In  a  brief  statement  made  to  ua  aa  to  milk  inspection  he  speaks  as 
follows : 

"The  work  of  carrying  cat  the  provisions  of  the  act  regulating 

the  sale  of  milk  has  been  prosecuted  with  greater  vigor  than  hereto- 
fore, the  force  placed  at  my  dispa^l  by  the  other  laws  enabling  me  to 
render  more  efficient  and  thorough  services  than  formerly.  As  a 
reeult  the  number  of  cases  of  aduUeration  found  has  exceeded  that 
stated  in  former  reports.  The  usual  routine  hajg  been  followed  and  no 
change  has  been  made  in  the  methods  of  inspection  as  described  in 
former  reports." 

The  procedure  under  the  oleomargarioe  law  will  be  detailed  in  the 
Commissioner's  report. 

The  last  Legislature  also  conferred  upon  the  Dairy  Commisfiioner 
powers  as  to  examinations  of  foods  and  drugs  and  as  to  the  enforce* 
ment  of  the  laws  as  to  them.  While  the  Board  still  has  similar 
powers^  the  special  appropriation  makes  it  proper  for  us  to  confine  oar 
attention  to  evidences  furnished  as  to  adulterations  which  directly 
hazard  healthy  while  the  care  of  those  specified  and  commercial  frauds 
falls  into  other  hands.  The  law  as  to  petroleum  and  illuminating 
oils  haH  done  much  good.  Accidents  now  very  seldom  occur  from  the 
legitimate  use  of  kerosene  oils.  When  these  are  brought  to  our 
attention  they  are  inquired  into,  and  in  a  few  cases  dealers  in  sus- 
pected oils  have  had  their  products  tested.  It  will  probably  be 
necessary  the  coming  year  again  more  fully  to  test  the  degree  of  pro- 
tection which  the  law  affords. 

The  laws  as  to  the  registration  of  physicians  and  as  to  the  returns  of 
vital  statistics  are  looked  after  as  formerly.  While  there  is  no  call  for 
much  additional  legislation^  it  will  from  time  to  time  occur  that  defects 
which  the  actual  application  of  laws  can  only  reveal  will  need  to  be 
corrected.     The  present  Legislature  has  already  done  this. 

The  most  important  laws  regulating  the  care  of  the  public  health 
are  Chapter  LXVIII.j  Laws  of  1887,  and  the  united  law  as  to  vital 
statistics  just  passed  by  the  Legislature  of  1888.  While  there  are 
other  incidental  and  important  laws,  these  form  the  basis  of  the  per- 
manent,  geneml  and  local  health  administration  of  the  State.  The 
law  (Chapter  LXVIII.)  of  1887  has  been  published  in  pamphlet  form^ 
together  with  suggestionB  and  guides  as  to  its  applications  and  refer- 
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enoes  to  particalar  sections  by  subjects.  In  Circalar  LX.  before 
referred  to  as  containing  the  general  health  law  of  the  State^  we  give 
a  few  model  ordinances  which  will  be  found  sufficient  for  townships. 
They  are  still  to  be  commended  as  guides.  Where  a  township  is 
larger^  and^  as  in  the  case  of  many^  a  Health  Inspector  is  needed,  one 
or  two  additional  ordinances  in  accord  with  Sections  31  and  36  are 
needed.  Since  these  ordinances  were  drawn,  the  Board  of  Health  of 
the  city  of  Trenton  has  had  occasion  to  restate  its  code.  J.  Buchanan, 
counselor-at-law,  of  Trenton,  taking  the  fourteen  specifications  of 
BedUon  IS  of  the  Staie  law  as  the  guide,  drew  ordinances  in  the  order 
of  these  sections.     In  the  Trenton  code  they  are  covered  as  follows : 

I.  First  5  sections. 

II.  Sections  6  to  9,  inclusive. 

III.  Sections  10  to  15,  inclusive. 

ly.  Sections  16  to  22,  inclusive. 

Y.  Sections  23  to  29,  inclusive. 

VI.  Sections  30  to  32,  inclusive. 

VII.  Sections  33  to  37,  inclusive. 

VIII.  Sections  38  to  39,  inclusive. 

IX.  Sections  40  to  42,  inclusive. 

These  are  all  equally  suited  to  Local  Boards  in  townships. 
Then  the  other  sub-items  named  in  Section  12  of  the  State  law  as 
to  cities,  are  covered  as  follows : 

I.  By  Sections  52  to  56,  inclusive. 
II.  By  Sections  57  to  60,  inclusive. 

III.  By  Sections  61  to  64,  inclusive. 

IV.  and  V.  are  so  far  included  in  the  principles  of  other  sections, 
as  only  in  very  exceptional  cases  to  need  additional  ordinances. 

Sections  65  to  68,  inclusive,  define  the  duties  of  the  Health 
Inspector.    (See  Section  31  of  the  State  law.) 

This  code  might,  if  necessary,  be  slightly  condensed,  but  in  sub- 
ject-matter and  in  order  of  statement  it  ably  and  fully  covers  the 
whole  ground,  and  as  to  its  l^al  accuracy,  has  received  the  approval 
of  other  competent  l^al  advisers.  We  therefore  commend  it,  so  far 
as  known,  as  the  best  model  code  in  the  State,  and  shall  be  glad  to  send 
a  copy  thereof  to  any  Local  Board  desiring  it. 
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The  law  passed  recently  as  to  Viial  Staiisiics  will  be  found  here- 
with. It  ID  nowise  alters  the  system  that  has  been  in  operatioD  for 
several  years  past.  The  restatement  was  rendered  necessary  by  the 
number  of  separate  aets,  and  by  some  discrepancies  that  made  a  part 
of  it  liable  to  legal  criticism.  The  only  points  in  the  new  vital  sta- 
tistic law  that  need  special  notice  are;  I.  That  it  is  the  duty  of 
Lot^l  Boards  to  see  to  its  enforcement  (Section  15),  II.  The  mode 
of  collecting  penalties  is  made  more  direct  (Section  15),  III.  It  h 
the  privilege  of  Local  Boards  to  snpply  physicians  with  stamped 
envelopes  for  monthly  retorns  (Section  2).  IV.  Undertakers,  when 
for  their  accommodation,  obtaining  burial  permits  where  they  reside, 
instead  of  where  the  death  occurred,  must  provide  postage  for  the 
clerk  to  transmit  the  same  to  the  proper  locality  ;  and  the  keeper  of 
every  cemetery  shall  keep  a  record  of  interments  (Section  9). 

The  law  has  been  carefully  drawn  by  Judge  Lanning,  and  it  is 
l>elieved  will  be  found  adapted  to  its  design. 

The  text  of  the  law,  with  some  circulars  relating  to  it,  will  be 
found  further  on  in  the  report  of  vital  statistics* 
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Chapter  11,^ — Supplement  to  the  milk  act  of  March  14th,  1882, 

Chapter  XIII, — "An  act  to  authorize  municipal  oorporationa  to 
contract  for  a  supply  of  water  for  public  uses/' 

Chapter  XXVII, — Supplement  to  the  water-supply  act  of  March 
5th,  1884. 

Chapter  XXVIII.— Supplement  to  same  act 

Chapter  XXXVIL — Supplement  to  the  drainage  act  of  March 
24th,  188L 

Chapter  LXVIII.^^ — '^Au  act  to  e^stablish  in  this  state  boards  of 
health  and  a  bureau  of  vital  statistics,  and  to  define  their  respective 
powera  and  duties/'  approved  March  thirty-first,  one  thousand  eight 
hundred  and  eighty^seven. 


CIRCULARS  AND  LAWS.  281 

Chapter  CXXVI. — Supplement  to  the  adalteration  of  foods  and 
drag  act  of  1881. 

Chapter  CXLVIII. — "An  act  providing  for  sewerage  in  and  by 
adjoining  cities^  towns  and  townships.'^ 

Chapter  CXLIX. — Supplement  to  the  oleomargarine  act  of  March 
22d,  1886. 

Chapter  CLVII.— Supplement  to  act  of  May  5th,  1884. 

Chapter  CLXX. — ^Act  as  to  sewers. 

Chapter  CLXXII.— Supplement  to  sewer  act  of  March  8th,  1882, 

Chapter  LXXVII. — Supplement  to  an  act  of  1886  as  to  fiictoriea 
and  workshops. 

We  have  already  noted  the  vital  statistics  act  just  passed  (1888)| 
«nd  to  be  found  in  connection  with  the  Report  on  Vital  Statistics. 
An  important  act  as  to  the  control  of  building  and  plombing  in  citie^ 
just  passed,  is  herewith  printed. 


LAWS  OF  1888. 


CHAPTER  LVI. 

A  supplement  to  an  act  entitled  ''  An  act  to  establish  in  this  state 
boards  of  health  and  a  bureau  of  vital  statistics,  and  to  define 
their  respective  powers  and  duties,''  approved  March  thirty-firat| 
one  thousand  eight  hundred  and  eighty-seven. 

1.  Be  it  enacted  by  the  Senate  and  OenercU  Aisembly  of  the 
State  of  New  Jersey ^  That  local  boards  of  health,  except  township 
boards,  shall,  in  addition  to  the  powers  enumerated  in  the  act  to 
which  this  is  a  supplement,  have  power  to  pass,  alter  or  amend  ordi- 
nances, and  make  rales  or  regulations  within  their  respective  juris- 
<lictions: 

I.  To  compel,  prescribe,  regulate  and  control  the  plumbing,  venti- 
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lation  aad  drainage  of  all  buildings,  public  and  private,  and  the  cson- 
nection  thereof  with  outside  sewers,  cesspools  or  other  jreceptacleij 
aod  to  require  plana  for  the  same,  with  necessary  drawings  or  descrip- 
tions, to  be  submitted  to  said  boards  for  inspection  and  approval^  and 
to  require  all  master  and  foreman  plumbers  and  all  buildiog  can- 
tractors  to  register  their  names  and  addresses  at  the  office  of  said 
board; 

II.  To  secure  the  sanitary  condition  of  all  buildings,  public  and 
private, 

2,  And  be  it  enacted,  That  any  such  board  of  health  may,  by  reso- 
lution, delegate  any  portion  of  its  powers  to  any  member  of  the 
board  or  to  any  officer  thereof,  to  be  exercised  only  when  the  board 
ig  not  in  sesaioD^  and  any  notice  by  any  member  of  the  board,  or  by 
any  officer  thereof,  shall  be  notice  by  the  board,  and  the  person  served 
therewith  shall  be  bound  thereby. 

3.  And  be  it  enacted^  That  the  conviction  in  prosecutions  by  any 
loeal  board  of  health  to  recover  penalties  for  the  violation  of  the 
ordinances  of  said  board,  shall  be  in  the  following  or  similar  form : 


MS, 


State  of  New  Jeesey,  \ 
County  of  J 

Be  it  remembered  that  on  this  day  of 

A.  D.  at  in  said  county,  defend- 

ant, was,  by  the  Second  District  Court  of  the  city  of  N.  (or  by  E. 
F.,  a  police  justice,  or  as  the  case  is),  convicted  of  violating  section 
of  the  sanitary  code  of  the  Board  of  Health  of  the  said  city 
of  N.  (or  of  an  ordinance  entitled  *'  An  ordinance, *'  &c.),  in  a  sum- 
mary proceeding,  at  the  suit  of  the  said  the  Board  of  Health  of  the 
city  of  N.,  plaintiff,  upon  a  complaint  made  by  ; 

and  further,  that  the  witnesses  in  said  proceeding  who  testified  for 
the  plaintiff,  were  (name  them),  and  the  witnesses  who  testified  for 
the  defendant  were  (name  them);  wherefore,  the  said  court  (or  police 
justice,  or  as  the  case  is)  doth  hereby  give  judgment  that  the  plaintiff 
recover  of  the  defendant  dollars  penalty  and 

dollars  and  cents  costs  of  this  proceeding. 

The  said  conviction  shall  be  signed  by  the  judge  of  the  district 
court,  police  justice  or  other  magistrate,  before  whom  the  conviction 
is  had;  in  case  of  the  infitction  of  a  penalty,  the  amount  of  whtob 
is  increased  by  the  fact  that  it  is  for  a  second  or  additional  violation^ 


I 


CIRCULARS  AND  •laws.  23a 

the  oonviction  shall  state  that  it  appeared  that  the  defendant  had  been 
guilty  of  a  previous  violation  of  the  same  section  of  said  code  or 
ordinance ;  the  costs  in  prosecutions  under  the  act  to  whidi  this  is  a 
supplement,  shall  be  the  same  as  costs  before  justices  of  the  peace, 
police  justices  or  recorders,  or  in  district  courts  in  other  civil  actions. 

4.  And  be  U  enacted,  That  any  judgment  rendered  on  conviction 
of  a  violation  of  any  section  of  any  ordinance  or  code  of  any  local 
board  of  health,  by  any  court  having  jurisdiction  of  such  proceeding,, 
may  be  docketed  in  the  court  of  common  pleas,  as  other  judgments 
recorded  in  said  courts  may  be,  and  in  the  same  manner,  and  such 
judgment  shall,  from  the  time  of  said  docketing  in  the  court  of  com- 
mon pleas,  operate  as  a  judgment  obtained  in  a  suit  originally  com* 
menced  in  said  court,  and  satirfaction  thereof  may  be  entered  in  the 
margin  of  the  docket  in  the  same  manner  and  on  the  same  evidence 
as  is  now  provided  by  law  in  case  of  judgments  rendered  in  the 
courts  of  common  pleas ;  and  the  execution  issued  thereon  shall  be  of 
the  same  effect  as  to  the  property  of  the  defendant,  either  of  a  per- 
sonal or  real  nature,  as  if  issued  on  a  judgment  originally  obtained 
in  the  court  of  common  pleas  upon  a  suit  commenced  therein ;  and 
after  said  docketing,  no  further  proceedings  shall  be  had  in  the  said 
district,  police,  justice's  or  recorder's  court,  in  whidi  said  judgment 
was  obtained. 

Approved  February  24th,  1888. 


CIRCULARS. 


The  circulars  which  have  been  prepared  or  re-issued  during  the 
present  year  will  be  found  in  this  report.  We  now  have  a  series  of 
these  small  issues  carefully  prepared  and  giving  to  physicians,  to 
householders,  to  schools,  to  operatives  and  to  the  public  generally  the 
latest  opinions  and  directions  as  to  the  prevention  and  control  of  dis- 
ease. They  are  found  of  great  service,  and  are  largely  called  for  by 
Local  Boards  of  Health  and  throughout  the  State.  There  will  be 
additions  made  to  these  as  any  special  circumstances  or  new  facts  may 
seem  to  demand. 

As  they  give  directions  to  families  and  individuals,  they  should  be 
distributed  by  Health  Inspectors.     When  there  is  fear  of  an  epidemic^ 
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those  relating  to  small-pox^  scarlet  fever,  diphtheria,  &c.,  and  tke  one 
directing  as  to  disinfectantfi  should  be  distributed, 

A  few  additional  drciilars  have  been  issued  the  past  year.  Oar 
list  now  includes  most  of  the  subjects  of  special  interest  to  citixens. 
The  list,  up  to  No.  XXXVI.,  inclusive,  is  to  be  found  in  the  sixth 
report.     Since  then  the  issues  have  been  as  follows  : 


XXXVII,  School  and  Health  Circular,  No.  3. 
XXXVIir.  As  to  exhibition  of  sanitary  and  hoasehold  applianoes. 
XXXIX.  To  Local  Boards  of  Health, 

XL.  As  to  the  health  of  operatives,  No.  1, 
XLL  Health  counsels  for  working-people,  No,  2. 
XLII.  As  to  petroleum,  kerosene^  &c. 
XLIIL  As  to  annual  report. 

XLIV.  Prevention  of  small-pox,  scarlet  fever,  diphtheria,  Ac, 
— ^as  to  vaccination. 
XLV.  As  to  cholera. 
XLVI.  As  to  annual  report  (1884), 
XLVIL  Prevention  of  serious  injuries  to  the  mind,  the  eyes,  the 

ears. 
XLVXXI.  As  to  aDimals.     Infectious  pneumo-enteritiB,  or  swine 
plague. 
XLIX.  As  to  animals.     Husk,  or  hooee,  and  tuberculoeis  in 
cattle, 
L.  Combined  circulars  as  to  contagious  diseases  of  animals, 
LI.  To  Local  Boards  of  Health. 
LII,  Sanitary  inspection  of  houses  and  premises  (inspection 

plan). 
LIII.  Pure  drinking-water — how  to  secure  it. 
LIV.  Laws  relating  to  public  health  (replaced  by  Circular 
XL.) 
LV.  Sanitary  survey  of  school-houses  (inspection  blank). 
LVI*  As  to  auoual  report. 
LVII*  To  the  physicians  of  the  State — as  to  typhoid  fever  and 
diphtheria. 
LVIII.  Health  Laws  to  1885  (replaced  by  Circular  LX.) 
LVIX.  Laws  relating  to  adulteration  of  food  and  drugs  and  ta 
petroleum. 
LX,  Circular  of  Health  Laws  to  1888. 
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LXI.  Care  of  household  wastes.     • 
LXII.  Drainage  for  health. 
LXIII.  Farmers'  homes  and  their  perils. 
LXiy.  Disinfectants  and  how  to  use  them. 

Beside  these,  we  have  sent;  as  occasion  has  demanded,  circular- 
letters^  as  herewith  printed. 

We  are  glad  to  send  to  individuals,  or  for  distribution  by  Health 
Boards,  or  in  schools,  any  of  these  circulars,  on  application  by  postal. 

Reprint  is  also  herewith  made  of  two  former  circulars,  which  have 
been  somewhat  changed  and  enlarged. 

Circular  LX.y  containing  the  Health  Laws  and  suggestions  relating 
thereto,  is  not  printed  with  the  report  because  of  its  size.  It  has 
been  sent  to  all  Health  Boards  and  Health  Officers,  and  can  be  had 
by  any  one  on  request. 


CIRCULAR  LXL 

OP    TBI 

New  Jersey  State  Boabp  of  Health. 


CARE  OF  HOUSEHOLD  WASTES. 
what  the  householdeb  can  do  wrrH  impure  liquids 

AND   REFUSE. 

In  ordinary  household  life  the  refuse  material  for  which  some  out- 
side receptacle  or  some  mode  of  disposition  must  be  found  «an  be 
divided  into  the  following  classes : 

I.  AsheS;  or  what  remains  from  fires. 
II.  Dust;  sweepings  and  other  similar  refuse. 
III.  Wash- water  from  kitchen  and  laundry, 
ly.  Bath-tub  and  usual  wash-bowl  water. 
V.  Secretions  or  excretions  voided  from  the  human  intestinal  or 
urinal  tract. 

We  desire  to  consider  the  disposition  to  be  made  of  all  these  by 
householders  who  cannot  avail  themselves  of  public  sewers. 
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The  first  rule  is  never  to  mingle  aoy  of  these  by-products  of  life 
when  mixtarc  can  reasonably  be  avoided. 

I,  The  ash-heap  is  misused  if  it  becomes  a  place  for  deposit  or 
burial  of  any  of  these  materials.  While  sifted  ashes  have  aa  absorb- 
ent and  some  corrective  power,  if  used  in  heaps  in  this  way  they 
become  damp  and  degenerate  into  filth-heaps.  Wet  ashes  cause  damp- 
ness and  mouldiness.  Hence  they  are  to  be  kept  separate  and  dry 
and  cleared  away  occasionally,  as  con venienoe  and  health  indicate.  At 
the  spring  and  fall  house-cleaning,  at  least^  they  should  be  folly 
removed* 

II.  It  is  a  rule,  as  to  all  dust,  sweepings,  &c,,  that  they  should  be 
disposed  of  in  the  kitchen  raop^e  or  fire.  We  know  of  many  who 
carry  the  use  of  fire  for  the  disposal  of  refuse  much  farther.  There 
is  now  furnished  a  close  pan  or  heater  in  which  peeling-i  of  fruits  and 
vegetables  and  bits  from  all  culinar}^  operations  are  so  dried  as  to  be 
cast  into  the  fire  and  add  to  the  heat.  Thus  all  evil  effects  from  them 
are  avoided. 

Ill*  The  wash-waters  from  the  kitchen  and  laundry  are  always 
to  be  looked  upon  aa  fouled  waters.  The  soap  tends  to  separate  into 
its  original  fats,  and  the  greases  are  especially  prone  to  nauseous  de- 
€om]x»3itions.  The  kitchen  liquids  contain  much  animal  matter  in 
the  form  of  shreds  of  meat  or  viscera,  &c.  Many  claim  that  the  de- 
compositions from  these  sources  may  become  as  disease-breeding  as  _ 
our  ordinary  secretions.  H 

IV.  Bath-tub  and  wash-bowl  water,  while  not  so  impure  as  some 
other  liquids  as  representing  soap  and  secretions  from  the  skin,  is  alao 
to  be  gotten  rid  of. 

V-  The  secretions  from  the  digestive  tract  and  its  appendages  for 
the  first  few  hours  after  voidaoce,  are,  as  a  rule,  harmless,  but  soon 
become  a  possible  source  of  disease.  In  sickness  changes  are  more 
rapid,  and  the  material  should  be  more  promptly  disinfected  or  dis- 
posed of.  This  is  all  the  more  important  because  the  secretion  may 
have  a  directly  specific  character,  so  as  to  impart  cholera,  typhoid 
fever  or  other  communicable  disease. 

It  is,  as  a  rule,  a  wrong  course  to  combine  these  various  kinds  of 
refuse,  and  still  worse  to  convey  them  to  the  outside  privy  vault  as  a 
general  receptacle.  By  a  little  prudence  in  use  and  a  little  industry 
they  are  easily  disposed  of.  As  a  rule,  the  liquid  products  from  an 
ordinary  family  are  not  enough  to  do  any  harm  if  disposed  of  on  the 
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surface  of  well-draiBed  ground.  Besides  the  use  of  some  of  them 
about  bushes^  grapevines  or  trees,  according  to  their  needs,  there  may 
be  near  the  foot  of  the  house-lot  a  series  of  furrows  or  deep  trenches, 
made  with  the  spade  or  hoe^  into  which  these  can  be  thrown  alter- 
nately. If  the  ground  is  clayey  it  should  have  been  underdrained. 
Oats  or  com  sown  in  rows  between  the  trenches  will  aid  much  in  tak- 
ing up  the  summer  excess  and  in  protecting  from  the  sun.  We  have 
never  known  a  family  embarrassed  in  the  disposal  of  these  liquids  if 
only  some  such  separating  and  absorbing  system  was  carried  out. 
Different  parts  of  the  plot  or  trenches  should  be  used  different  days. 
We  know  of  no  record  or  case  where  a  well  over  20  feet  deep  and  60 
feet  distant  from  a  plot  or  trenches  thus  used  for  these  fresh  liquids 
has  ever  fallen  under  suspicion  of  being  affected.  This  is  quite  dif- 
ferent from  ponding  in  cesspools. 

Sometimes  bath-tub  or  wash-bowl  water  can  very  well  be  dis- 
charged upon  this  same  land.  It  amounts  to  so  little  on  an  average 
per  day  that  it  may  generally  be  conveyed  by  pipes  to  a  trench  just 
deep  enough  to  protect  from  frost,  and  covered  over  in  winter.  If 
undrained  soils  become  too  wet  there  is  remedy  in  the  use  of  agri- 
•oultural  tile  or  in  frequently  changing  the  terminal  end  of  the  pipe. 
A  few  feet  of  lead  pipe  at  the  terminus  easily  admits  of  this  change. 

By  not  adding  any  of  these  liquids  to  the  voided  secretions  or  excre- 
tums  of  the  body  we  do  not  have  to  deal  with  a  quantity  which  often 
becomes  unmanageable  from  mere  bulk.  Where  there  is  separate 
urine  to  be  emptied  from  the  night  vessels,  it,  too,  is  easily  disposed  of 
in  trenches  similar  to  those  already  noted.  Where  there  is  suspicious 
sickness  the  discharges  should  have  a  separate  trench,  and  so  are  easily 
and  readily  disposed  of. 

As  a  rule,  the  dry  and  the  dry-kept  out-house  ia  the  best  place  for 
voiding  intestinal  excretions.  It  shotdd  never  be  the  place  for  empty^ 
ing  any  indoor  vessels.  If  made  with  leaders  for  drau^t  in  each  of 
the  rear  inside  corners,  beginning  below  the  floor  and  leading  out  at 
the  roof,  and  with  a  slight  grating  or  perforated  bricks  in  the  founda- 
tion for  ventilation  when  required,  there  will  seldom  be  need  for  the 
use  of  any  disinfectant.  If  there  ia,  ordinary  land  plaster  or  dry  soil 
or  chloride  of  lime  answers  an  excellent  purpose.  It  is  not  difficult 
to  keep  the  mass  dry  if  only  there  is  no  addition  of  rain-water  or 
«lope.  Thus  kept,  it  is  easily  disposed  of  in  pails  each  month  or  each 
spring  or  fall.     A  kerosene  barrel  sawed  into  two  tubs  is  frequently 


238        REPORT  OF  THE  BOARD  OF  HEALTH, 


used  instead  of  a  superficial  brick  vault  cemented,  which  is  the  next 
arrangemeDt*  It  h  true  that  some  ground  is  so  porous  and  so  acts  as 
a  filter  that  a  vault  deep  enought  to  be  kept  cool^  and  also  kept  dry^ 
will  do  for  some  time  without  cleansing ;  but  there  are  risks  from 
water,  heat  and  accumulations. 

It  IS  only  surprising  how  little  real  trouble  or  risk  results  from  the 
small  amount  of  refuse  incident  to  household  living  if  only  some 
system  of  separalion  and  disposal  is  carried  out. 

It  is  well  worth  while  to  adopt  this  orderly  detail,  siooe  we  have 
come  to  know  how  frequently  famUiea  suffer  from  a  general  lowering 
of  health  or  from  specific  diseases  brought  about  by  foul  dampness  or 
contamioations  of  air,  water  or  food  by  organic  particles  and  refuse. 
The  problem  is  simple  unless  we  ourselves  complicate  it  by  combining 
the  materials  unduly,  so  as  to  increase  bulk  or  quantity,  or  by  want 
of  system  in  methods  of  disposal.  If  we  add  gallons  of  water  to 
decomposing  organic  matter,  we  are  embarrassed  by  the  great  bulk  of 
fouled  liquid  thus  artificially  provided.  If,  instead  of  speedy  dis- 
posal, it  is  stored  until  it  decomposes,  the  complicatious  and  risks  are 
multiplied  ten- fold. 

There  are  cases,  however,  whei*e,  notwithstanding  the  absence  of 
gewers,  it  is  felt  to  be  very  desirable  to  have  additional  water-closet 
arrangements  within  the  dwelling-house.  It  is  a  false  view  as  ^  to 
these  that  we  need  to  avail  of  the  occasional  flush  of  wash-bowl  and 
bath-tubs.  These  closets  have  their  own  water-supply,  and  even 
where  there  are  wash-bowls  and  bath-tuba  adjacent  they  should  have 
their  own  separate  system  of  pipes  and  conveyance.  The  little  that  is 
saved  by  joining  pipes,  not  only  increases  risk,  but  often  so  increases 
the  quantity  to  be  disposed  of  at  the  end  of  the  system  as  to  add  to 
expense.  They  may  go  to  the  same  point  of  exit  outside  the  building^ 
but  they  should  be  disposed  of  separately,  as  before  noted. 

It  is  alwayB  a  good  rule  to  have  a  man-hole  or  other  opening 
somewhere  in  the  course  of  the  pipe  after  it  come»  otd  from  the  build- 
ing, so  as  to  break  any  direct  couuectiou  if  a  cesspool  is  to  be  used. 

This  is  often  accomplished  by  having  a  vent-pipe  connecting  with 
the  sewer-pipe  and  going  up  to  the  roof  of  the  house.  This  vent- 
pipe  should  go  up  directly  from  the  outooming  pipe,  and  so  be  on  the 
house  side  or  inside  of  the  trap  which  is  placed  beyond  it  to  intercept 
any  air  from  the  cesspool  or  sewer.  If,  however,  it  is  desired  also  to 
ventilate  the  sewer  or  cesspool,  there  should  also  be  another  vent-pipe 
Dear  the  sewer  or  cesspool. 
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Where  there  is  this  arraogemeBt  for  a  water-closet  in  the  bouse, 
acd  for  the  conveyaDoe  of  its  contents  to  some  place  on  the  rear  lot^ 
we  do  not  need  either  a  large  or  a  deep  cesB-pit,  It  should  be  only 
deep  enough  to  secure  fall  and  to  protect  the  end  of  the  pipe  from 
iroet.  A  fall  of  one  inch  in  forty  inches  for  a  fonr-inch  pipe,  or 
one  inch  in  sixty  inches  (five  feet)  for  a  six-inch  pipe,  suffices. 

As  the  needed  fall  depends  upon  the  size  and  rapidity  of  the 
stream,  where  there  is  not  active  flush,  Eliot  advises  a  fall  of  one-half 
inch  per  foot  Inside  of  building ;  Philbrick,  one  inch  in  fifty  inches ; 
lem  will  do  outside. 

A  cess-pit  ten  feet  long^  four  feet  wide,  and  three  feet  deep,  suffices 
for  a  usual  family*  Two  years  since,  we  had  one  constructed  for  a 
boarding-school  in  the  fallowing  manner :  A  spot  was  chosen  quite 
distant  from  the  building.  The  excavation  was  made  so  that  it  could 
be  covered  by  a  simple  double  slant  roof  of  boards  to  keep  out  rain 
and  sunshine,  and  to  be  opened  when  desired.  In  winter,  if  need  be, 
it  can  be  still  more  covered  over  to  protect  it  from  the  frost. 

The  bottom  was  left  without  cement  and  the  sides  bricked  up  half 
way,  or  about  eighteen  inches  from  the  bottom.  Into  this  the  oon- 
tiQUOUs  pipe  from  the  bouse  water-closet  terminated  on  the  top  row  of 
bricks*  The  bricks  should  be  cemented  on  the  inside.  In  between 
the  second  and  fourth  row  of  bricks,  at  distances  of  about  eighteen 
inches  apart,  all  around,  let  UDJointed  agricultural  drain  tile  be 
placed,  running  in  a  straight  line  several  feet,  according  to  the  nature 
of  the  soil.  At  the  mouth  of  each  of  these  a  usual  wire  basket  or 
leaf-catcher  was  fitted.  Thus,  if  the  liquid  rose  to  those  points  in  the 
pit,  it  would  be  carried  off.  The  pit  should  be  examined  from  time 
to  time,  and  ie  early  or  late  frost  be  examined  and  its  small  contents 
removed  and  composted.  It  is  not  difficult  to  give  such  a  structure  a 
thorough  cl^nsiog  each  fall  or  early  in  the  spring.  With  proper 
oversight  the  method  proves  very  effectual  where  tight  ce8si>oola  can- 
not be  used,  and  where  the  well  is  not  near. 

The  deep  and  hidden  cesspool  system  should  be  abandoned  as  far 
as  possible.  Where  there  is  too  much  kitchen  or  laundry-water  for 
dispo^iai  on  the  surface  or  in  trenches,  a  similar  cesspool  may  receive 
this.  It  should  be  occasionally  examined  and  any  accumulated 
grease  removed.  Besides  the  removal  of  material  for  compost,  as 
required,  during  some  part  of  the  fall  or  winter  when  the  ground  is 
dry,  it  is  well,  occasionally,  to  more  thoroughly  cleanse  the  sides  of 
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the  cesspool,  aod  if  need  be,  stop  up  the  lower  end  of  the  hou»e-pipe 
and  pas9  a  disiDfectiog  solalion  in  it  until  nearly  full,  and  let  it  stand 
for  a  while  and  then  discharge  it.  This  would  seldom  be  neoessary, 
but  18  eajiily  done  if  desired. 

Nothing  has  here  been  said  as  to  inside  traps,  pipes  and  fixtures^ 
flinoe  the  rules  as  to  these  ai^e  the  same  as  if  the  contents  passed  into 
a  public  sewer.  As  so  many  householders  in  the  country,  in  villageB 
and  in  the  smaller  towns  and  cities  are  dependent  upon  receptacles  of 
home  construction,  it  is  believed  this  outline  will  serve  as  a  guide. 
The  greatest  embarrass  meet  happens  from  the  combination  of  differ- 
ent kinds  of  refuse,  each  of  which  would  be  easily  disposed  of  if  k^pt 
separate. 

Where  cesspools  must  be  used,  it  is  far  better  and  less  expensive  to 
have  two  or  three  disconnected  ones,  not  deep,  and  easily  cleansed, 
built  as  we  have  indicated,  for  each  variety  of  slop,  rather  than  to 
have  one  great  store- house  for  a  pond  of  foul  liquid.  These  simple 
plans  may  be  used  by  any  family  that  deems  it  worth  while  to  take 
the  trouble  to  avoid  causes  of  sickness  or  of  general  lack  of  vigor. 

These  methods  answer  for  the  country  and  for  scattered  village 
houses  where  neither  your  own  nor  your  neighbor's  well  is  near,  and 
where  the  population  is  not  large.  But  they  are  not  to  be  considered 
as  applicable  to  larger  towns  and  cities.  So  soon  as  any  form  of 
leaking  distributing  cesspools  come  to  be  very  near  each  other  we  are 
in  danger  of  polluting  both  air  and  soil. 

What  is  practicable  for  a  small  population  is  often  hazardous  for  a 
crowded  population.  Health  Boards  and  health  authorities,  and  not 
the  individual,  should  be  the  judges  when  the  limit  is  reached,  and 
when  fully-cemented  pits  and  the  odorless  excavator  or  sewers  are 
needed. 
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New  Jebsey  Statk  Board  of  Health. 


DRAINAGE  FOR  HEALTH. 

No  question  as  to  any  locality  is  more  important  than  its  eflfect 
upon  the  Health  of  its  population,  la  the  section  of  country  which 
I  have  chosen  for  my  home  favorable  to  my  own  health  and  that  of 
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my  family  ?  Upon  the  answer  to  this  more  depends  than  upon  any 
other  inquiry  we  can  make  as  to  it.  There  are  no  compensations  for 
avoidable  sickness  or  ill  healthy  which  secures  discomfort,  suspends 
labor,  shortens  the  working  period  of  our  years,  entails  enfeebled 
constitutions  upon  our  children,  or  actually  destroys  life.  In  the 
decision  of  this  quest^ion  we  have  come  to  know  that  we  have  much 
to  do  with  the  condition  of  the  soil  or  ground  beneath  and  about  us. 
There  must  be 

DRAINAGE  FOB  HEALTH. 

There  are  some  especial  reasons  why  the  citizens  of  New  Jersey 
need  to  consider  this  subject.  There  is  defective  drainage  in  many 
sections  of  the  State.  There  are  spaces  of  land  in  which  the  soil 
itself  is  naturally  too  retentive  of  water.  There  are  swamps,  marshes 
and  ponds,  both  natural  and  artificial.  There  are  cities,  as  well  as 
separate  houses,  in  various  localities,  made  damp  by  their  surround- 
ings. There  is  also  a  tendency  to  form  artificial  ponds  or  lakes  for 
profit  or  ornament.  Our  nearness  to  large  cities  gives  great  induce- 
ments for  manufactories,  and  inasmuch  as  water-power,  if  it  can  be 
obtained  by  ponding  the  rivers  in  their  courses,  is  cheaper  than  steam- 
power,  there  is  much  temptation  to  secure  or  assert  the  privilege  of 
storing  water,  even  in  places  or  localities  where  such  obstruction 
involves  the  overflow  of  large  portions  of  adjacent  lands. 

Besides  numerous  smaller  areas  there  are  three  great  tracts  in  New 
Jersey  in  which  the  need  for  extensive  drainage  is  justly  claimed. 
The  first  is  the  Great  Meadows  on  the  Pequest,  in  Warren  county, 
which  has  already  been  so  far  drained  as  to  give  abundant  evidence  of 
the  advantages  alike  to  agriculture  and  health. 

The  second  is  the  Drowned  Land  of  the  Walkill,  in  Sussex 
county,  comprising  about  10,000  acres,  the  drainage  of  which  will 
depend  on  the  removal  of  obstructions  in  Orange  county  in  the  State 
of  New  York. 

The  third  is  the  Overflow  Land  of  the  Passaio  river  and  its 
branches,  including  in  all  about  20,000  acres. 

These  wet  lands  of  the  Passaic  and  its  branches  are  wholly  within 
our  own  domain.  The  Passaic  river  and  its  branches  drain  an  area 
of  750  square  miles  above  Little  Falls.  In  freshets  there  is  an  over- 
flow over  twenty  miles  up  the  stream  in  addition  to  the  holding  back  of 
water  in  the  subsoil  during  other  or  subsequent  periods.     ''There 
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are  11,400  acres  in  the  townships  of  Caldwellj  Livingston,  Harrisoii 
and  Chatham^  which  are  liable  to  be  damaged  by  fresheta^  and  there 
18  an  area  of  seventy* five  square  miles,  or  nearly  50,000  acres^  the 
salubrity  of  which  is  affected  by  insufficient  drainage.^' 

Our  rainfall  is  over  forty  inches  a  year,  against  a  rainfall  of  thirty 
ioches  in  Holland  and  twenty-six  inches  on  the  east  coast  of 
England,  This  means  for  us  a  rainfall  each  year  of  over  800,000 
gallons  per  acre.  Allowing  liberally  for  evaporation  from  the  sur- 
face, an  average  of  900  gallons  per  acre  or  576,000  gallons  a  square 
mile  each  day  reaches  the  stream.  When  there  are  heavy  rains,  if  it 
haa  not  free  course  there  must  be  overflow  and  destruction  to  property , 
to  health,  to  life. 

Even  these  few  examples  of  undrained  lands,  and  smaller  area» 
well  known  in  various  portions  of  the  State,  commend  to  our  care- 
ful consideration  whether  or  not  undrained  lands  are  unhealthy,  ■ 

By  uridraijMd  lands  are  meant  thos<;  which  are  subject  to  frequent 
overflows  of  water  in  stormp,  or  such  as  are  too  constantly  full  of  water 
very  near  the  surface.  Ground  is  kept  too  wet  in  its  soil  or  upper 
Jayers  when  the  water  in  the  soil  cannot  flow  off*  from  it,  even  though 
there  is  no  water  standing  on  it.  It  is  all  the  worse  when  covered  ^ 
with  marshes  or  ponds,  or  subject  to  frequent  overflows.  I 

There  are  at  least  three  ways  of  proving  that  ground,  in  either  of 
these  ways  saturated  with  water,  cannot  be  healthy. 

The  first  is  that  derived  from  a  knowledge  of  natural  pFOceaBes  and 
the  uniform  results  of  their  infringement,  U 

The  second  is  that  derived  from  series  of  facts  collected  by  special 
skilled  observers  and  the  prevailing  common  sentiment  of  those  who, 
as  medical  practitioners,  have  thorough  experience  and  familiarity 
with  diseases  and  their  apparent  causes. 

The  third  is  that  derived  from  contrasts  between  the  healthfulneas> 
of  localities,  for  many  years  before  and  after  drainage*  ■ 

As  we  study  the  natural  processes  of  life,  or  the  relations  of  the 
ground  to  its  contents,  its  surroundings  and  the  animal  life  upon  it,   _ 
we  are  not  without  important  evidence.  I 

The  chemist  or  physical  student  of  earth  and  man  can  prove  in  his 
laboratory  that  water  was  never  intended  to  be  stagnant  in  the  ground 
near  the  surface  upon  which  animal  life  is  to  exist.  He  finds  that 
the  upper  ground  or  soil  is  made  up  of  animal  and  vegetable  as  well 
as  mineral  matter,  and  that  there  must  be  air  and  water  in  eirculaH(m 
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in  it  in  order  that  plants  can  be  fed,  that  deoompoeition  can  take  place 
in  a  nataral  way,  and  that  the  atmosphere  above  it  may  be  sadti  as  is 
fit  for  breathing.  Gronnd  filled  to  the  brim  with  water  cannot  have 
air,  and  no  ground  can  be  healthy  without  it.  The  function  of  water 
sent  into  the  ground  is  that  of  a  carrier  and  distributer,  whose  busi- 
ness it  is  to  circulate,  and  in  its  circulation  to  be  followed  by  air, 
which  must  occupy  the  porous  upper  surface  of  the  soil  in  order  that 
plants  may  use  their  food  and  that  animal  and  v^table  matters 
always  in  the  soil  may  not  decompose  in  such  ways  as  diemistry  and 
all  science  show  is  sure  to  produce  miasms,  and  to  afiect  the  upper  air 
we  breathe. 

While  the  natural  decompositions  going  on  in  porous  soils  nourish 
plant-life  and  aid  human  health,  the  abnormal,  putrefiEtctive  and 
irregular  decompositions  in  water-soaked  soils  are  always  a  risk  to- 
human  health  and  life. 

It  is  the  respiration  of  the  soil,  and  this  alone,  that,  by  the  co-opera- 
tion of  air  and  water,  keeps  the  upper  air  and  soil  clean — the  one  fit 
for  our  respiration  and  the  other  for  our  habitation. 

Dr.  Russell  has  illustrated  the  difference  between  the  healthful  pro- 
cesses of  drained  soil  and  the  unhealthful  processes  of  soaked  soils 
somewhat  thus :  If  we  bury  a  carcass  in  a  porous  soil,  not  too  deep, 
afler  due  time  nothing  but  the  bones  and  denser  parts  remain,  and  no 
perceptible  effect  is  had  upon  the  air  about  it.  But  plunge  a  carcass 
of  the  same  size  in  a  soil  saturated  with  water,  and,  instead  of  a  clean 
and  harmless  heap  of  bones,  we  get  a  repulsive  mass  of  putridity  and 
offensive  organic  gases,  which  impregnate  air,  water  and  soil.  Just 
such  contrasts  occur  in  the  myriad  processes  going  on  in  the  soil.  In 
the  one  case  the  water  flows  to  its  proper  ground  level  and  is  followed 
by  air,  and  those  changes  take  place  which  feed  the  plants  and  purify 
the  surrounding  atmosphere.  In  the  other  case  the  vegetable  and 
animal  matters  accumulate,  and,  instead  of  healthful  distribution  in 
the  soil,  they  are  ready,  so  soon  as  a  special  period  of  dryness  or  heat 
arrives,  not  to  feed  plants  and  animals  in  the  ground,  but  to  hurt  or 
destroy  life  above  it. 

It  is  as  easy  to  prove  that  such  land  must  be  unhealthy  as  it  is  to 
prove  any  of  the  facts  of  experimental  science. 

Equally  unmistakable  is  the  effect  on  temperature.  Excess  of 
moisture,  even  on  lands  not  evidently  wet,  is  a  cause  of  excessive  dews 
and  fogs  and  of  atoospheric  impurity.     Its  evaporation  lowers  tern- 
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peratiii^,  produces  chilliEieasj  and  creates  or  aggravates  the  injurioua 
changes  or  fluctuations  of  temperature  by  which  health  is  injured. 
Indeed,  the  effect  on  mankind  haa  been  so  apparent  that  the  unhealth- 
fulness  of  such  localities  is  proverbial  in  experience  as  it  is  inevitable 
by  the  laws  of  nature.  There  is  no  difference  of  opinion  among 
students  of  nature's  laws  as  to  the  insalubrity  of  undrained^  and 
ditjwned  lands. 

Our  next  evidence  is  derived  from  the  lai^  number  of  facts  col* 
lected  by  careful  observers. 

Perhaps  no  one  in  Europe  has  so  closely  studied  the  effects  of  soil 
moisture  or  of  a  high  and  varying  water  level  in  undrained  localities 
as  Pettenkofer,  the  distinguished  Profi^aor  at  Munich.  He  has  made 
special  study  of  various  diseases  as  related  to  soils^  and  regards 
undrained  areas  filled  with  organic  animal  or  vegetable  matter,  not 
only  as  essential  causes  of  many  common  ailments,  but  as  the  culture- 
beds  which  await  the  arrival  of  specific  contagions  and  impart  to  them 
their  destructive  power. 

In  1863,  under  the  direction  of  the  Lords  of  Council  of  England 
and  its  Medical  Officer,  Dr*  George  Whitley,  a  skilled  inspector  was 
commissioned  to  visit  and  investigate  the  worst  districts  of  England* 
Over  fifty  districts  were  visited  and  full  report  thereupon  made  in  1864. 
The  details  are  full  of  interest  as  showing  the  great  amount  of  sick- 
ness of  various  kinds,  and  out  of  all  proportion  to  the  number  of 
deaths  which  occurred  from  the  wet  conditions  of  lands. 

Dr.  Farr,  for  forty  years  the  Health  Statistician  of  England,  in 
his  twelfth  report  gives  statistics  carefully  prepared,  showing  the 
inealubrity  of  undrained  land.  Thus,  the  mortality  of  Ely,  North 
Witch  ford,  Whittlesey  and  Wisbeach,  in  Cambridgeshire,  at  the 
mouth  of  the  Nene,  was  2.45  per  cent.,  while  that  of  the  high  parts 
of  Surrey,  Sussex,  North  Devon  and  Northumberland,  was  from  1.80 
to  1.40  per  cent. 

In  the  International  Statistical  Congress  at  the  Hague  (1869)  it 
was  shown  that  drainage  had  favorably  influenced  the  rate  of  mof- 
tality  more  than  any  other  one  measure. 

Dr.  George  Buchanan,  the  chief  medical  officer  of  the  Local  Gov- 
ernment Board  of  England,  made  independent  and  extended  com- 
parisons in  several  counties  of  England,  and  showed  that  oonsumption 
prevailed  much  more  extensively  in  localities  adjacent  to  overflowed 
and  undrained  lands. 
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Iq  the  eight  chief  towDs  of  Scotlaod  it  has  l>een  shown  that  con- 
snmption  prevails  in  proportion  to  darapness  of  locality. 

Dr.  Henry  I.  Browditch,  of  Boston,  in  the  examination  of  46,000 
deaths  from  consumption  in  Ma^^sacha^tt^  for  ten  years,  and  in  a 
thorough  comparison  of  183  townships  and  many  single  localities  and 
dwellings,  showed  mos^gnehisively  that  the  distribution  of  the  disease 
is  very  irregular,  and  ™t  the  difference  depended  mostly  on  differ- 
ence in  drainage  and  ground  moisture.  The  proportion  of  consump- 
tives in  1 28  wet  localities  was  eighty-eight  per  cent,,  and  in  the  dry 
less  than  twenty  per  cent*  The  wet  condition  of  the  soil  influenced 
all  thai  class  of  diseases  arising  from  irregularity  of  temperature  and 
excessive  dampness. 

Dr.  Edwiu  Snow,  the  veteran  health  officer  of  Providence,  Rhode 
Island,  in  the  close  study  of  facts  as  to  a  pond  and  extensive  swamp 
ID  that  vicinity,  arrives  at  the  following  conclusions:  (a)  All  those 
acres  of  swamp  would  be  dry  ground  if  the  water  in  the  pond  was 
kept  at  its  natural  level.  (&)  The  high  water  of  the  pond  keeps 
numerous  swampy  places  and  hollows  in  a  swampy  condition,  and 
the  ground- water  in  the  vicinity  so  high  as  to  make  the  soil  wet  and 
cellars  damp  and  unhealthy,  (c)  In  the  swamps  thus  made,  the 
vegetable  gi:owth  is  luxuriant,  and  as  the  water  falls  and  vegetation 
dies  we  have  the  conditions  most  favorable  to  the  prevalence  of  fever 
and  ague,  of  which  these  conditions  are  the  chief  if  not  the  sole 
cause. 

The  Chairman  of  the  Section  of  State  Medicine  and  Public 
Hygiene,  of  the  American  Medical  Association,  says  :  "Of  all  the 
preventable  causes  of  di-M:*a^e  throughout  the  country,  defective 
drainage  is  the  most  prolific." 

A  careful  comparison  of  the  records  of  the  transactions  of  the 
State  Medical  Society  of  New  Jersey  for  over  thirty  years,  and  of  the 
reports  of  the  New  Jersey  Boanl  of  Health  for  ten  years,  shows  the 
same  kind  of  evidence  as  to  the  effects  of  und rained  lands  or  of  the 
overflow  of  lands  by  reason  of  artificial  obst ructions*  This  view  is 
abundantly  8U|>ported  by  the  reports  of  Health  Boards  of  all  of  the 
States  and  of  the  Province  of  Ontario  in  Canada, 

It  is  indisputable  that  the  common  sentiment  and  testimony  from 
experience  of  general  practitioners  of  medicine  enpports  the  more 
technical  and  painstaking  investigations  which  have  been  made. 
While  it  is  often  the  case  with  the  individual  practitioner,  that  he  has 
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not  studied  the  causes  of  disease  so  much  as  its  treatment,  or  that  his 
knowledge  has  been  fragmentary,  or  not  classified  and  analyzed,  or 
his  experience  of  one  disease  not  extenmve  enough  for  deductions,  it 
is  significant  when  we  find,  as  to  the  relation  of  wet  and  uudrained 
lands  to  ill  health,  a  consensus  of  opinion  such  as  exists  on  no  other 
subject  of  causation  in  the  entire  range  of  diseases. 

Whatever  may  be  the  questions  raised  as  to  the  causes  of  varia- 
tions in*the*prevalence  of  periodic  fevers,  their  connection  with  un- 
drained  lands  and  with  unnatural  decompositions  in  or  upon  the  soil 
is  the  common  testimony  of  the  medical  profession. 

Not  less  is  it  recognized  that  various  other  diseases  are  the  result  of 
water*soaked  soils.  We  have  already  cited  the  evidence  as  to  con- 
sumption and  lung  diseases.  It  is  well  known  how  the  liver,  the 
spleen  and  the  blood  itself  are  affected  by  the  malarial  influence. 
Ilheumatism^  neuralgia  and  general  want  of  vigor  are  frequent  results 
to  those  not  afflicted  with  chills  and  fever»  lo  this  State,  in  the 
Bound  Brook  visitation,  the  severities  and  number  of  tli«  neuralgic 
attacks  were  as  marked  as  the  chill  and  fever  seizures. 

Our  third  information  as  to  the  relations  of  undrained  lands  to 
health  is  that  derived  from  the  contrast  in  localities  before  and  afler 
drainage  plans  have  been  put  in  operation. 

In  the  twenty-first  and  twenty- second  reports  of  tlie  Registrar- 
General  of  England  we  have  details  of  the  results  of  extensive  drain- 
age of  the  fens  of  Ely,  of  Wisbeach  aud  the  valley  of  the  Nene, 
Comparisons  for  several  years  show  the  death-rate  to  have  been 
greatly  reduced  aud  the  hopes  of  the  advocates  of  extended  drainage 
were  more  than  realisctid.  This  fact  is  all  the  more  important  because 
death-rate  alone  does  cot  show  the  actual  results.  For  loss  of  time 
by  chills  and  fever  aud  loss  of  vigor  and  after- etfects  are  out  of  all 
proportion  to  the  absolute  death-rate.  Thus,  Peterborough  Hospital 
in  England  J  iu  the  course  of  fourteen  years  had  a  record  of  4,000 
malarious  cases  with  very  few  deaths  directly  from  these.  The  real 
record  reaches  over  a  large  clat?s  of  diseases  and  impairments. 

Dr.  George  Whitley,  in  his  report  to  the  Ix>cal  Gov^ernment  Board 
of  England,  says  that  many  districts  which  bad  been  drained  showed 
a  great  decrease  of  disease  as  compareil  with  former  times,  and  that 
*^  the  decrease  is  attributable  in  very  nearly  every  case  mainly  to  one 
cause,  improved  land  drainage." 

The  essay  of  Ashbel  Welch,  CE.,  on  '*  Subsoil  Drainage,"  coa- 
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tained  in  the  foarth  report  of  this  Board  (1880),  is  full  of  illustra* 
tions  of  the  relations  of  drainage  to  health.  Taking  ap  in  detail  the 
retarns  from  twenty-four  towns  in  England,  as  given  by  the  Chief 
Medical  Officer  of  England,  he  compared  the  death-rates  for  yean 
before  and  for  years  after  drainage  from  those  diseases  believed  to  be 
affected  by  the  stagnation  of  water  in  or  upon  the  ground.  With 
admirable  analjrsis  he  shows  that  ^'  we  are  fairly  entitled  to  conclude 
that  drying  of  the  soil  had  more  influence  in  decreasing  the  general 
-death-rate  than  all  other  causes  together.  The  good  done  was  mainly 
by  the  drying  effected.'' 

The  case  of  Bo^nd  Brook  and  its  mill-dam,  as  detailed  in  the 
fourth  report  of  this  Board  (1880),  is  a  most  convincing  illustration. 
The  whole  marsh  has  been  drained  and  there  has  not  since  been  any 
re-appearance  of  the  prevalent  fevers  and  intermittent  neuralgias. 

The  facts  as  to  Rahway,  before  and  after  the  removal  of  its  mill* 
-dams,  and  the  great  advantages  resulting,  were  fully  attested  by  all  the 
practicing  physicians  of  that  day. 

As  a  result  of  the  drainage  of  the  Great  Meadows,  on  the  Pequest^ 
in  Warren  county.  Prof.  Cook's  report  of  1880  says :  "  The  sanitary 
benefits  are,  if  possible,  more  marked  than  the  agricultural.  Formerly 
fever  and  ague  and  other  malarial  diseases  were  very  prevalent,  in 
some  seasons  {ittacking  almost  every  person.  Now  sickness  is  com- 
paratively  rare,  and  in  this  year,  which  has  been  marked  by  the 
general  prevalence  of  malarial  disorders,  there  have  been  very  few 
•cases  of  such  sickness  anywhere  about  the  Great  Meadows." 

His  last  report,  1886,  says  physicians  report  that  there  is  no 
more  malarial  disease  around  the  meadows  than  there  is  on  the  up- 
lands, and  that  there  are  no  more  fogs  in  the  valley  than  there  are  on 
the  hills.  This  is  very  different  from  its  former  condition,  as  given 
in  the  report  of  1877.  In  it,  Drs.  Blackwell  and  Cook,  Roe  and 
Hartpence,  who  have  seen  much  practice  in  the  r^ions  about  **  The 
Great  Meadows  "  of  Warren  county,  agree  that  autumnal  fevers  and 
malarial  disorders  prevailed  there  much  more  than  in  the  hilly  country 
round  about,  and  they  attributed  these  to  the  stagnant  water  and  un- 
drained  ground  of  the  meadows. 

Dr.  Blackwell  says :  ''  It  appeared  to  me,  while  sojourning  In  the 
neighborhood  and  marking  the  effects  of  these  blighting  influencei 
upon  the  health  of  the  people,  that  I  could  perceive  in  the  lessened 
vigor  and  robustness  of  many  of  the  residents  the  results  of  the 
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iJigidious  and  baleful  poison.  The  outbreak  of  malaria  always  occurs 
when  the  overflow  leaves  its  sedimentary  matter,  and  the  earth  itself 
is  soaked  with  deadly  gases  and  under  the  full  mfluenoe  of  the 
autumn  sun." 

November,  1886,  Dr.  J,  8*  Cook,  of  Hackeltstown,  says;  "I 
think  I  can  truly  say  there  has  been  a  great  decrease  in  the  caalartal 
disease  along  the  course  of  the  Pequest  since  drainage  was  accom- 
plished. These  diseases  are  no  more  prevalent  than  in  aoy  other 
well-drained  county.  My  own  experience  aod  the  reports  from  other 
physicjans  eon  firm  me  in  making  this  report." 

These  are  but  specimens  of  evidence  by  the  volume  which  eonld  be 
drawn  from  various  reports  in  all  the  States  by  tho^  who  have  clo«eIy 
watched  the  conditions  of  health  before  and  after  drainage. 

What  should  be  the  result,  in  the  study  of  these  and  similar  facts 
by  sanitarians  or  by  Health  Boards? 

Every  householder  should  be  impressed  with  the  need  of  securing 
beneath  and  around  his  home,  ground  iu  which  there  shall  not  be 
stAguant  water,  but  through  which  there  is  free  circulation  of  air  and 
water. 

Health  Boards  should  see  to  it  that  in  villages  and  cities  where  un- 
drained  streets,  uudrained  cellars,  sunken  lota  and  the  hous^  them- 
selves interfere  with  flow  of  water  and  its  evaporation,  the  matter  ot 
drainage  is  well  enforced.  For  many  a  town  a  subsoil  drainage 
system  is  more  important  than  a  subsoil  sewer  system. 

The  making  of  artificial  ponds  or  reservoirs  should  be  done  only 
under  expert  advice.     Here  is  a  specimen  from  our  last  i*eport: 

One  correspondent,  from  a  township  in  Sussex  county,  says :  "  In 
several  of  the  rude  ponds  formed  for  food  fisliea  recently  in  this  sec- 
tion, by  throwing  dams  across  running  streams,  overflows  have  been 
caused,  and  we  have  now  many  outbreaks  of  fever  and  ague,  some- 
thing that  I  had  never  known  before,  although  I  ha%'e  lived  over 
fifty  years  in  this  township.*'  Many  a  home  and  some  seaside  resorts 
are  injured  by  artificial  ponds  called  lakes,  or  by  some  other  form 
interruption  of  water-circulation  in  the  soil. 

Great  effort  should  be  made  to  secure  the  drying  of  swamp  aii< 
marsh  lands  where  these  are  under  tillage  and  near  the  dwellings  of 
the  people.  Nature  has  its  own  way  of  taking  care  of  undisturbed 
swamps  where  there  are  no  accidental  or  artificial  impediments  to 
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water-flow.  Bat  when  land  is  used  for  fisirming  or  for  living  npon,  it 
most  be  drained  alike  in  the  interests  of  agriculture  and  health. 

Where  dams  are  made  or  ponds  formed  in  the  direct  course  of 
rivers^  so  as  to  cause  a  constant  high-water  level  in  the  soil  or  frequent 
overflows  near  dwellings^  the  people  are  to  unite  for  their  removal  as 
earnestly^  as  perseveringly^  as  faithfully  as  they  would  unite  to  main- 
tain a  high  principle,  or  to  preserve  their  lives^  their  liberty  and  their 
happiness.  It  is  not  merely  the  interest  of  those  directly  adjacent. 
It  is  a  common  interest  for  a  common  defense,  an  appeal  to  that 
higher  law  which  should  lead  us  to  co-operate  with  each  other  and  to 
protect  each  other  in  certain  inalienable  rights  of  which  health  and 
life  are  chief. 

August,  1887. 

Copies  of  this  circular  and  others  can  be  had  by  addressing  postal  to 
£.  M.  Hunt,  M.D.,  Secretary,  Trenton,  N.  J. 


CIRCULAR  LXIII. 

OF  THB 

New  Jebsey  State  Board  of  Health. 


FARMERS'  HOMES  AND  THEIR  PERILS. 

The  interests  of  individuals  and  of  the  State  at  large  are  greatly 
involved  in  the  health  conditions  to  be  found  in  the  homes  of  farmers. 
The  country  must  always  be  the  base  of  supply  for  the  vitality  of  our 
city  populations. 

The  records  of  disease  and  especially  of  epidemics  long  ago  led  to 
the  proverb  that  "  cities  are  the  graves  of  mankind.^'  They  at  least 
tend  so  to  be.  Careful  statistics  and  the  close  analysis  of  facts  show 
that  cities  would  cease  to  flourish  and  to  maintain  successful  indus- 
tries were  it  not  that  they  are  constantly  receiving  a  more  vigorous^ 
and  enduring  population  from  the  country  districts.  More  than  this,, 
farmers  need,  for  their  own  success  and  happiness  and  that  of  their 
families,  well-sustained  and  robust  health. 
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Some  take  it  for  granted  that  the  agricultural  population  will  keep 
well  withcot  direction,  aod  that  country  homes  will  be  healthy  just    fl 
because  they  are  in  the  country.     Such  is  not  the  case.     With  many     ^ 
advantages,  they  have  disadvantages  peculiar  to  themselves,  aod  are 
often  sources  of  disease.     Buildrng  sites  are  too  frequently  chosen  in     ■ 
relation  to  the  size  and  shape  of  the  farm  rather  than  from  their     " 
fitness  on  the  basis  of  health.     Fur  couvenieDcse  the  water-supply  is 
placed  in  the  houses,  and  the  various  outbuiklings  are  too  near  it 
Errors  in  management  and  in  the  c-are  of  personal  health  occur  quite 
as  frequently  as  they  do  in  cities. 

It  is  the  design  of  this  cireiilar  to  point  out  the  more  common  mis- 
takes and  to  present  ideas  or  references  as  to  the  best  constructions 
and  maoagement. 

The  home  locality  should  be  chosen  from  regard  to  soil  and  sur- 
roundings. Unless  the  water-level  in  the  ground  is  low,  the  cellar 
and  the  ground  around  it  are  likely  to  be  too  damp.  The  level  of 
the  water  should  never  rise  above  three  feet  below  the  bottom  of  the 
<5ellar,  unless  for  a  very  temporary  time  and  after  the  heaviest  rains. 
If  the  house  is  already  built  and  there  are  signs  of  cellar  dampness, 
there  should  be  drainage  around  the  building.  An  area  made  outside 
and  the  cementing  of  the  cellar  are  among  the  means  of  preventing 
dampness  in  buildings  already  constructed.  Since  the  rays  of  the  sun 
as  well  as  light,  generally  diftased,  aid  to  dry  the  ground^  dose  shade 
trees  are  to  be  avoided  unless  the  soil  is  sufficiently  dry  and  the  trees 
tall,  without  low  branches. 

Roof-water  should  never  be  allowed  to  fall  around  the  buildingi 
but  should  either  be  gathered  in  cisterns  or  led  off  from  the  door- 
yard.     Cisterns  should  not  be  in  the  cellar. 

Sunlight  and  air  should  not  only  have  free  access  around  the  build- 
ing, but  into  it.  Ou  pleasant  days  the  whole  house  needs  flushing 
with  air.     The  cellar  should  have  the  same  advantages. 

Many  diseases  result  from  the  varying  degrees  of  cold  and  damp- 
ness in  a  house.  A  physician  of  large  practice  in  one  of  the  dairy 
districts  of  the  State  told  us  that  he  had  kept  account  of  the  number 
of  farmers  who  lost  their  wives  before  fifty  years  of  age,  and  that  in 
that  section  elderly  women  as  farmers'  wives  were  scarce.  The  house- 
hold duties  and  the  care  of  the  dairy  led  to  too  much  work  in  cellars 
and  upon  damp  floors, 

Colds,  consumption,  rheumatism  and  neuralgia 


I 
I 


L 


I  often  result  from    fl 


CIRCULARS  AND  LAWS.  261 

«uch  dampness  and  sudden  changes.     Where  there  is  decayable  mat- 
ter we  also  have  diphtheria  and  measles  more  severe  with  children. 

WATER-SUPPLY. 

The  examination  of  farmers'  wells  convinces  us  that  very  many  of 
them  are  hazardous.  Large  numbers  are  only  surface  wells,  less  than 
twenty  feet  deep,  and  exposed  to  all  the  evils  which  may  arise  from 
unclean  soil.  They  are  often  located  in  sheds,  or  wash-houses  as  they 
are  called,  and  covered  with  planks.  They  are  sure  to  receive  the 
•drainage  or  washing  about  the  kitchen  or  shed.  After  a  few  years 
the  products  of  decay  accumulate.  There  may  be  a  sudden  washing 
of  the  contents  into  the  well,  and  an  outbreak  of  typhoid  fever  or 
dysentery  occurs.  If  not,  there  are  lesser  evils,  and  at  times  a  lower* 
ing  of  the  standard  of  health  from  impure  water.  If  it  were  an 
active  poison,  the  effects  would  be  soon  discovered,  but  these  minor 
attacks  upon  vitality  are  not  so  easily  identified.  But  special  cases 
and  long  study  of  series  of  cases  prove  them  to  be  real. 

SLOPS. 

No  one  has  so  good  opportunities  to  dispose  of  all  refuse  as  the 
farmer.  Much  of  it  can  be  fed  to  the  swine  or  other  animals. 
Laundry- water  can  be  disposed  of  around  trees  or  grape-vines.  Some 
can  be  thrown  while  fresh  upon  the  stable  heap.  Where  there  is  a 
greater  quantity,  glazed  pipes,  well  cemented,  can  easily  conduct  it  to 
trenches  in  the  garden.  A  cesspool  is  rarely  necessary,  but,  if 
required,  should  be  at  a  distance  from  the  house,  and  so  arranged 
as  to  admit  of  examination  and  of  cleansing  when  needed. 

Yet,  with  all  the  simple  and  safe  methods,  how  often  are  vessels 
rinsed  about  the  well,  and  slops  thrown  out  on  the  bare  ground  or 
some  other  form  of  nuisance  committed.  To  the  persons  themselves 
this  is  not  a  nuisance  only  because  they  have  become  used  to  it 
Even  the  swill  barrel  is  sometimes  so  located  and  so  seldom  changed 
or  cleaned  as  to  be  a  nuisance. 

OUTBUILDINGS   AND  YARDS. 

For  convenience,  outbuildings  are  often  located  too  near  the  house, 
or  in  such  relation  thereto  as  that  their  underdrainage  is  in  the  direo- 
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tion  of  the  house.  If  there  is  a  cellar  and  the  soil  favors,  there  i» 
underdraioage  toward  the  house  even  where  the  surface  slope  of  the 
ground  is  in  another  direction.  All  aniraal  and  all  vegetable  matter^ 
and  especially  all  animal  excretions,  are  decayable  or  putrescible 
material,  and  hazardous  to  health  unless  disposed  of  accordiog  to  the 
methods  of  nature.  Fortunately  the  air  and  the  ground  and  all 
growing  plants  hold  themselves  in  readiness,  when  allowed  so  to  do, 
to  dispose  of  these.  But,  unfortunately,  many  so  far  disregard  these 
laws  as  to  allow  accumulations  or  underground  connections  with  soil, 
with  cellar  or  with  water-supply  that  are  always  a  hazard  and  some- 
times the  direct  cause  of  disease  and  death. 

The  complete  removal  in  spring  and  fall  is  always  essential,  but  it 
must  be  remembered  that  the  ground  beneath  may  become  so  soaked 
as  to  be  iilth-Bodden,  and  thus  shut  out  air  and  give  rise  to  such 
vicious  decompositions  as  are  not  in  the  ordinary  course  of  proper 
decay.  Fuller  details  as  to  "  Pure  Drinking- Water  and  How  to 
Secure  It,"  as  to  **  Care  of  Household  Wastes/*  and  as  to  *'  Drainage 
for  Health''  can  be  found  in  Circulars  HII.,  LXL  and  LXII,  of 
this  Board,  on  application  by  postal. 


THE   HEATING    AND   VENTILATION 

Of  farmers*  homes  has  become  a  much  more  eomplicated  ma^ 
than  formerly,  and  gives  rise  to  much  ill  health.  The  open  wood- 
fire  of  former  days  was  at  least  an  excellent  mode  of  ventilation. 
So  the  early  forms  of  coal  stoves  made  a  continuous  draught,  and, 
if  the  draught  wag  good,  the  gases  of  the  coal  were  seldom  discharged 
into  the  breathed  air.  H 

The  gas-burner  stove,  while  it  does  not  need  so  frequent  filling, 
and  in  this  respect  has  advantage,  yet,  because  it  does  not  so  con- 
stantly demand  a  draught,  does  not  exchange  the  air  as  rapidly  as 
the  other  forms.  Not  generally  being  tight  in  all  its  joinings,  it 
often  leak^  out  gas,  and  when  it  does  is  much  worse  than  the  older 
patterns  of  stoves.  The  open  grate  and  the  open  stove  are  still  to  be 
commended,  but  where  these  cannot  be  used  the  base-burner  must  be 
of  the  best  make  as  to  its  thorough  joinings  of  proper  thickness,  and 
must  be  so  frequently  cleaned  in  its  inner  pipes  or  Hues  as  not  to  have 
its  draught  impeded  by  accumulation  of  ashes.  When  a  stove  con- 
nects by  a  register  with  the  bed*room  above^  it  is  generally  so  arranged 
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«9  that  mach  of  the  breathed  and  devitalized  air  of  the  sitting-room 
goes  up  to  the  sleeping-room  to  be  breathed  over  again  during  the 
night  That  is  economy  of  air,  bat  not  of  health  and  life.  The 
stove  arrangement  shown  in  Circular  XXYIIL  of  this  Board  is  well 
adapted  for  sitting-rooms. 

Where  furnaces  are  used  by  farmers  there  is  still  another  exposure. 
Often,  vegetables,  meats,  old  boards  and  boxes,  and  various  other 
things  are  kept  in  the  cellar.  Both  moisture  and  heat  are  needed  to 
start  fermentation  and  decomposition.  In  the  cellar  of  the  olden 
time,  whatever  might  have  been  its  defects  or  accumulations,  there  was 
at  least  no  winter  heat,  and  the  process  was  not  so  likely  to  get  started. 
Now  the  cellar  is  warm,  and  if  there  is  any  such  material  in  a  state 
prepared  for  decay  it  is  likely  to  undergo  the  process,  and  so  taint 
the  air. 

Furnaces  are  generally  provided  with  a  cold-air  box,  the  theory 
being  that  no  air  comes  from  the  cellar  except  for  the  draught,  while 
that  which  flows  about  the  fire-pot  of  the  furnace  within  its  case,  and 
80  to  the  rooms,  is  the  outside  air  thus  warmed.  The  almost  universal 
fact  is  that  some  air  from  the  cellar,  as  well  as  dust  from  it  and  the 
fire,  is  also  drawn  in,  and  thus  we  really  have  cellar  air.  We  have 
thus,  for  instance,  in  parts  of  the  State,  detected  the  sweet  potato 
odor  throughout  the  entire  house.  Peppermint  or  other  difinsable 
odor  ecaftered  about  the  cellar  is  quite  sure  to  be  perceived  wherever 
the  heat  goes.  This  is  but  the  telltale  as  to  the  air  we  are  breathing. 
While  no  efibrt  should  be  spared  to  make  the  furnace  inclosure 
tight,  it  is  well  to  keep  the  celler  so  thoroughly  clean  and  aired 
that  its  air  will  do  no  harm.  While,  as  a  rule,  house-cleaning  is 
better  done  in  farmers'  homes  than  in  the  city,  the  cellar  cannot  be 
considered  well  kept  that  has  not  all  of  its  contents — barrels,  boxes 
and  all — turned  out  of  doors  each  year  for  emptying,  airing,  scrub- 
bing and  assorting. 

VeniilcUion  is  often  a  difficult  matter  in  country  houses  because  of 
the  expense  of  artificial  methods.  The  chimney  can  always  be  made 
valuable  for  this  purpose.  If  there  is  a  fire-place,  even  if  closed  by 
a  fire-board,  it  allows  some  upward  draught  whenever  there  is  warmth 
in  any  part  of  the  chimney.  Houses  should,  as  far  as  possible,  be 
built  with  fire-places,  even  where  they  are  not  to  be  used  for  fires. 
An  opening  in  the  chimney  near  the  ceiling,  to  which  a  valve  fixture 
is  attached,  is  often  of  service.     For  the  fires,  and  even  the  warm 
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weather,  usually  cause  an  upward  draught,  so  that  there  is  little 
danger  of  smoke  being  driven  out,  while  a  goodamouot  of  foul  air  is 
carried  off.     These  may  be  arranged  to  work  automatically  or  to  admit 

of  closure  when  desired. 

When,  on  account  of  draught  or  cold,  it  is  impracticable  to  ventilate 
through  an  open  door  or  window,  it  is  well  to  have  a  movable  strip  of 
wood  of  the  same  length  and  thick oess  as  the  lower  piece  of  the  lower 
sagh,  and  three  or  four  inches  wide,  which  can  be  put  in  just  under  it. 
This  separates  the  sashes  midway  up,  and  allows  a  current  of  air  to 
enter  with  an  upward  direction*  There  are  few  days  or  nights  that 
the  sitting-room  or  sleeping-room  will  not  bear  this  simple  arrange- 
ment, which  any  farmer  can  put  in  himself.  The  wood-piece  should 
be  made  to  fit  closely,  and  may  have,  if  need  be,  a  strip  of  rubber  on 
it«  upper  side.  If  the  window  ia  wide,  the  board  may  be  cut  in  two 
and  have  an  intermediate  hinge  so  as  to  be  a  little  more  easily  placed. 
A  wire  screen,  while  letting  in  air,  helps  to  prevent  draught,  and  so 
may  be  of  use. 

Some  such  arrangements  are  much  needed  in  most  country  houses* 
For,  although  there  is  good  air  in  the  open  country,  in  the  sitting- 
roora  or  in  other  rooms  where  the  family  congregates  closely,  there  is 
often  a  good  deal  of  vitiated  air,  which  is  no  better  for  farmers,  their 
wives  or  their  children,  than  for  other  people,  B 

There  are  some  matters  as  to  the  eosei^ciae  of  farmers,  and  as  to  their 
foods  and  their  habits,  that  need  consideration.  While  it  may  seem 
as  unnecessary  to  advise  a  farmer  as  it  would  be  a  letter-carrier  to 
take  exercise,  yet  farmers  or  their  children  do  suffer  a  certain  lack  of 
physical  training.  By  their  forms  of  work,  and  especially  by  their 
sitting  postures,  more  of  this  class  than  should  become  round- 
shouldered  and  lack  breadth  of  chest  in  proportion  to  their  general 
size.  Fatigue^  their  mmle  of  riding  in  wagons^  and  their  gathering 
around  the  fire  or  the  table  at  night,  incline  to  this  posture.  So  a 
dumb-bell  exercise  or  a  calisthenic  exercise,  which  expands  the  chest,  fl 
is  not  absurtl  for  farmers^  children.  At  least  there  is  need  of  attention 
to  form  and  posture. 

Farmers  are  exposed  much  to  alternations  of  temperature.     It  is  fl 
not  only  the  exposure  of  market  days  or  the  necessity  of  being  oat 
amid  varying  temperafurea,  and  sometimes  in  rain  and  fog.     Aliasms 
tend  toward  the  ground  as  readily  about  houses  on  level  surroundings 
as  they  do  about  marshes.     A  man  may  be  at  work  with  impunity  in 
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malarious  places  or  impure  air  in  the  daytime  without  harm^  yet  he 
and  his  family  suffer  at  night  from  tarrying  long  on  the  piaaza  or 
sleeping  in  the  lower  rooms  of  the  house. 

The  body,  also^  sometimes  suffers  other  alternations  and  alterations 
from  undue  heating  or  toasting  alongside  the  comfortable  fire  at  nighty 
or  by  bed-clothing  out  of  all  proportion  to  the  covering  of  the  dayr 
We  once  knew  a  farmer  who  never  went  close  to  the  fire  because  he 
said  he  liked  to  learn  to  be  comfortable  out  of  doors  as  well  as  in. 

Both  houses  and  clothing  are  our  attempts  to  adjust  ourselves  ta 
our  surroundings,  but  as  nature  has  already  done  so  much  toward  ad- 
justing itself  to  our  needs,  we  are  to  follow  out  this  idea  of  adjustment. 
We  may  endure  tonic  coldness,  but  it  is  never  healthy  to  remain 
chilly. 

As  to  Joods  and  their  uses  there  are  some  cautions  needed  by  farmers'* 
fiunilies.  The  ready  supply  and  the  ready  appetite  are  often  temp- 
tations to  excess.  All  the  more  because  there  are  special  periods  of 
abundance.  Amid  a  farming  population  there  are  three  periods  when 
the  farmer's  family  can  be  counted  on  as  patrons  to  the  physician  or  a» 
moderately  out  of  health.  These  are  the  house-cleaning  period,  the 
ripe-fruit  period,  and  the  hog-killing  period.  All  of  these  are  thor- 
oughly consistent  with  good  health,  since  housework,  ripe  fruit  and 
pork  are  all  healthful.  But  excess  of  work,  the  over-indulgence, 
especially  of  children,  in  eating  fruit  to  excess  and  at  all  hours,  and 
the  sudden  influx  of  fat  meats  three  times  a  day,  are  not  without 
results. 

We  are  not  advocating  over-precision  of  rules,  for  food  is  a  relative 
thing,  and  there  are  days  of  toil  when  four  meals  are  needed  as  much 
as  three  meals  on  other  days.  But  we  have  seen  too  many  cases  in 
which  the  digestive  powers  and  general  health  of  country  children 
have  been  impaired  by  the  frequent  piece-meals  and  the  promiscuoua 
crunching  of  apples,  pears,  melons,  nuts,  <&o.,  at  all  hours  of  the  day 
and  evening. 

Rapid  eating,  too,  is  very  common  at  the  farmers'  table.  Eating 
should  be  one  of  the  most  deliberate,  orderly  and  enjoyable  acts  of 
life,  and  to  this  end  should  be  the  first  process  of  training  to  which 
the  young  are  subjected. 

The  many  improvements  in  apparatus  for  cookery  have  put  steamed 
v^etables,  broiled,  roasted  and  boiled  meats  within  the  reach  of  most, 
so  that  the  dyspepsia  of  middle  life  once  so  common  among  farmers 
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Deed  not  now  be  frequent.  While  it  is  recognized  that  the  livea  of 
farmers  and  their  families  have  a  better  average  than  most  other  lives^ 
when  we  consider  the  special  advantages  of  country  life,  and  the  ad- 
ditional aids  as  to  hygiene  now  fiiroished  by  science  and  art,  there 
ought  to  be  a  far  less  number  of  deaths  among  the  growing  families 
of  our  farm  popnlationj  and  a  greater  longevity  among  heads  of 
families.  It  is  too  noticeable  that  typhoid  fever,  diphtheria,  dysentery 
and  other  disorders  of  the  digestive  tract  frequently  occur  in  well* 
located  farm-houses.  The  loss  of  productive  labor  and  of  productive 
character  which  the  country  at  large  sustains  by  the  abbreviated  lives 
of  the  rural  population  is  greater  than  that  from  any  other  source, 
just  because  these  are  the  most  valuable  lives.  The  foundations  for 
all  kinds  of  industry  must  be  sought  by  giving  stamina,  vigor,  en- 
durance and  long  lives  to  the  country  populations.  To  this  end  they 
must  take  care  of  their  own  health  and  their  surroundings,  and  must 
be  aided  by  good  Health  Boards  and  the  diffusion  of  knowledge. 
Thus  their  own  happiness  and  prosperity  are  promoted,  and  they  and 
their  families  add  greatly  to  the  best  citizenship  of  tlie  State, 


CIRCULAR  LXIV, 


07   TSE 


New  Jebsey  State  Board  of  Health* 


DISINFECTANTS,  AND  HOW  TO  USE  THEM. 

TO  H0U8EH0LDEBS,  BOARDS   OF   HEALTH,  CITY   AUTHORITLES,  ETC. 

I,  Look  to  the  Condition  of  your  House, — Begin  at  the  cellar  or 
basement.  Have  nothitig  there  that  can  decay  or  that  causes  foul 
odors.  If  damp,  let  in  the  air  or  sunlight,  or  drain  the  surroundings 
if  needed.  Each  spring  remove  from  it  into  the  open  air  all  boxes, 
barrels  and  everything  movable.  Thus  the  entire  surface  can  be 
examined.  Often  dirt  and  mould  accumulate  on  barrels  and  boxes 
and  they  need  to  be  scrubbed.  If  by  cleansing,  by  whitewash  or  by 
repeated  airing  there  is  not  agreeable  air,  speedily  use  some  of  the 
difiinfectants  recommended. 
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II.  Look  to  the  Kitchen. — Let  all  sinks  be  kept  sweet  by  scrub- 
bing— by  hot  water  poared  down  each  day,  or  by  use  of  disinfectants 
if  needed.  If  outside  there  is  an  opening  to  the  air,  so  that  the 
kitchen  sink  is  not  the  chief  air  outlet  to  a  cesspool  or  sewer,  so 
much  the  better.  Be  careful  that  all  slops  or  offaling  from  the 
kitchen  or  laundry  work  are  soon  conveyed  away,  or  disinfected  at 
once,  and  not  made  to  become  a  part  of  any  heap  or  mass  of  impure 
matter.  Cleanness  cannot  come  out  of  uncleanness.  Such  things 
rapidly  vitiate  air,  and  discomfort,  sickness  or  death  results.  Dirty 
water  of  any  kind  is  even  worse  than  dry  filth.  Secure  cleanliness  if 
you  would  secure  health. 

III.  Have  the  Dwelling  and  Sleeping-Rooms  well  aired  each  day, — 
Closed  closets,  unshaken  bed-clothing,  windows  open  and  curtains 
down,  will  not  secure  rooms  fit  to  live  in,  or  sleep  in.  Flitah  the 
room  with  air,  and  let  this,  with  sweeping  and  dusting,  remove  the 
organic  particles  which  otherwise  constantly  accumulate  and  cause 
foulness.  Chamber  slops  and  wash-water  are  very  innocent  if  cared 
for  within  eight  hours,  but  soon  after  decompose.  If  there  are 
water-closets  or  stationary  wash-basins  in  your  house,  be  sure  that 
they  are  not  the  foul-air  inlets  to  outside  cesspools  or  sewers.  Have 
good  traps,  good  outside  ventilation,  good  caution  as  to  smells,  and 
use  disinfectants  for  temporary  purposes  until  you  can  remedy  radical 
defects.  Look  to  unoccupied  rooms  and  the  attic,  so  that  all  may  be 
dried  and  well  aired,  and  that  you  may  secure  as  much  coolness  and 
ventilation  above  you  as  possible,  and  not  have  an  unventilated  hot- 
air  chamber  near  the  roof. 

IV.  Know  as  far  as  you  can  that  your  Water  or  Ice-Supply  is 
Pure. — Use  no  water  from  wells  where  surface  soil  is  foul  or  where 
organic  matter  can  reach,  or  from  cisterns  exposed  to  foul  air,  as 
water  will  absorb  foulness.  Guard  against  the  washing  of  any  utensils 
about  the  well.  It  is,  or  ought  to  be,  the  safe  in  which  you  store  up 
good  water.  If  the  water  has  any  odor  while  heating  in  a  glass  tube, 
of  if  it  becomes  turbid  or  emits  odor  on  being  shaken,  after  being  kept 
a  day  in  a  long  glass  bottle,  half  full  and  corked,  at  once  suspect  it. 
If  you  must  use  it,  have  it  boiled,  and  when  cool  air  it  by  pouring 
from  one  pitcher  to  another,  and  use  it  thus  until  you  can  be  satisfied 
as  to  the  purity.     (See  Circular  on  Water-Supply.) 
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V,  See  thai  (he  Food  Sappfied  for  your  Family  is  in  proper  condi* 
tion  before  cookings  and  that  it  is  prepared  in  a  wholesome  way.  Any 
food  taken  to  the  sick  person  and  not  coosuined  should  not  be  taken 
by  other^j  but  thrown  away.  So  as  to  water  long  stand  log  iu  the 
room.  All  dishes,  spoons,  &c,,  used  in  tlie  room  should  be  carefully 
cleansed  eitlier  in  boiling  water  or  a  disinfecting  solution. 


VI-  Look  to  the  Oui-door  Part  of  your  Home  and  see  tiial  it  is  kept 
in  Proper  Order — Utat  no  waste-water  or  decomposing  maiters  are 
Oirotm  upon  it. 

If  there  is  a  cesspool  it  must  not  smell  where  it  is  disconnected 
with  the  house  or  has  access  to  the  air.     If  it  does,  it  must  be  disin* 
fected  until  radical  change  can  be  made.     If  there  is  an  ordinary  out- 
door privy  have  free  access  of  air  to  it,  and  exclusion  of  all  slop  or 
rain-water  from  it.     If  there  is  odor  from  it,  use  odorless  disinfectants 
until  it  is  corrected.     If  too  foul  for  use,  cover  it  over  with   "  calx 
powder,'*  and  have  under  the  seats  some  receptacle,  such  as  the  patent 
pail,  or  a  half- barrel  or  tub,  which  can  be  frequently  removed  and     m 
alternately  replaced  by  another.     A  privy  built  above  ground,  with 
water-tight  receptacle,  by  the  use  of  dry  earth,  powdered  wood  char-         , 
coal,  dry  sifted  ashes  and  occasionally  copperas-water,  is  easily  kept     ■ 
neat  and  clean  if  cleansed  each  spring  and  fall.     (See  Circular  LXI.) 

Couulry  homes  need  inspection  and  circumspection.  Their  sanitary 
care  is  often  greatly  neglected  by  nice  people. 
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VII.  Lmst  thai  your  Town,  if  you  live  in  one^  has  Thorough  ^Sanitary 
Inspection.  Where  persons  are  housed  closely  to  each  other  there  can- 
not but  be  evils  from  which  the  community  has  a  right  to  be  protected, 
and  yet  from  which  each  one  cannot  protect  himself.  There  will  be 
householders  who,  from  thonghtlessne^s,  ignorance  or  poverty,  do  not 
secure  for  themselves  or  for  others  the  needed  sanitary  conditions. 
Society,  the  public  welfare,  and  the  necessary  incidents  of  city  life 
require  regulated  and  definite  provisions  against  all  those  nuisances 
which  imperil  the  life  and  health  of  the  populace. 

Insist  upon  systematic  prevention,  instead  of  waiting  for  that  k 
which  disease  always  involves  when  it  is  artificial  or  when  we 
compelled  to  meet  an  epidemic  hurriedly. 

If  your  authorities  do  not  act,  move  by  voluntary  associations^ 
which  shall  cKhibit  the  facts  and  so  compel  action. 

There  is  no  waste  so  great  as  that  of  preventable  disease,  which  dis- 
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tibles  not  only  the  safferers,  bat  pats  a  tax  on  labor,  capital  and  life 
mach  more  direful  thaa  a  well-directed  expenditure  to  prevent  it. 
Epidemics  are  to  be  dreaded,  but  our  greatest  losses  are  from  the 
ordinary  death  and  sickness-rate  which  has  a  permanent  base  of  sup- 
ply in  prevalent  insanitary  conditions,  not  prevented,  not  remedied 
as  they  should  be  and  can  be.  Public  health  is  common  wealth. 
Can  you  not  do  something  to  reduce  the  tax  levy  which  avoidable 
diseases  impose  upon  the  citizens  of  your  city,  township  and  State? 
To  the  degree  that  sickness  or  invalidism  is  unnecessary,  it  means 
hard  times  and  ill-content.  Every  motive  of  comfort  and  interest  re- 
-quires  that  we  plan  to  prevent  all  those  ailments  which  are  within  the 
range  and  duty  of  our  control. 


DISINFECTANTS,   AND   HOW  TO  USE  THEM. 

Drafts  of  air  for  all  floating  foulness ; 

Dry  rubbing  for  all  easily-detached  foulness ; 

Wiping  and  water  scrubbing  for  all  attached  foulness.  These,  in 
most  cases,  admit  of  no  efik^ive  substitution. 

Submersion  in  boiling  water  is  applicable  to  the  cleansing  of  all 
garments,  utensils,  &c.,  admitting  of  such  a  method ;  and  dry  boiling 
heat  or  freezing  cold  will  also  neutralize  all  loose  infective  particles. 

To  disinfect  a  room,  ship  or  builJing  so  needing  disinfection  that 
its  contents  and  surfaces  cannot  be  easily  dealt  with  singly :  Close  the 
room  or  building,  its  windows,  doors  and  chimneys,  so  as  to  exclude 
the  outer  air  as  far  as  possible.  Vacate  the  house.  Break  roll  sul- 
phur in  small  pieces,  place  it  in  each  room  on  an  iron  plate  or  metallic 
dish,  and  set  this  on  a  pair  of  tongs  or  other  cross-bar  over  an  iron 
pot  in  which  there  is  water,  or  over  a  large^box  of  sand,  so  as  to 
avoid  danger  of  fire  from  small  particles  of  burning  sulphur.  Light 
it  by  a  few  hot  coah  or  some  alcohol  poured  around  the  sulphur  and 
lighted.  Then  leave  and  shut  the  door  after  you.  Three  pounds  of 
sulphur  is  sufficient  for  1,000  cubic  feet  of  space.  The  sulphur  will 
convert  all  the  oxygen  of  the  air  into  sulphurous  acid,  and  all  organic 
particles  are  likely  to  be  changed.  Keep  closed  six  hours  after  the 
burning  has  ceased,  and  then  air  well  four  hours  before  occupying. 
Clothing  and  bedding  needing  disinfection  may^be  hung  on  lines  and 
left  in  the  room.  Soiled  clothing  may  need  burning.  In  contagious 
diseases  all  articles  used  about  the  sick  should  be  put  in  boiling  water 
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or  in  some  diaiufeotatit  solution  before  removal  from  the  room. 
Most  furniture  is  not  permaoently  injured,  but  needs  dry  wiping  and 
then  washing  off  afterward. 


CHL.ORIDE  OF    LIME. 

A  valuable  disinfectant,  cbiefly  because,  if  good,  it  contains  at 
least  25  per  cent,  of  chlorine,  which  is  liberated  uoder  proper  methods 
of  use.  If  purchased  for  cities,  it  should  be  tested  as  to  the  amount. 
It  is  not  overrated  as  a  diainfectaiit  if  only  its  (Quality  is  known  and 
its  mode  of  use  is  judicious. 

When  used  in  solution  to  receive  discharges  it  should  be  in  the 
proportion  of  four  ounces  to  a  quart  of  water,  enough  being  used  to 
cover  the  material  a  half  hour  before  emptied.  If  to  be  used  over 
the  surface  of  masses  of  organic  material  or  in  privy  vaults,  it  niay 
be  mixed  with  common  land  jjlaster  in  the  proportion  of  one  part  of 
the  former  to  eight  of  the  latter. 

It  needs  slight  moistening,  frequent  stirring,  and  sometimes  the 
addition  of  an  acid,  as  vinegar  or  common  spirits  of  salt.  The  teat 
of  its  efficiency  is  that  the  orfor  of  it  be  kept  constantly  perceptible. 


CHLORINATED   SODA. 


«St    ■ 


Usually  known  as  Labarmque^g  solution,  is  a  oonvenient  liquid 
preparation,  valuable  for  use  in  saucers  in  the  sick  room  or  in 
utensils.  Its  odor  should  be  pcrwptible  to  strangers  entering.  An 
excellent  similar  solution  is  now  in  the  market  (Squibb's  Chlo.  Soda 
Solution.) 

THE    METALLIC    DISINFECTANTS. 

There  are  several  of  these. 

The  Mercuric  Chloride,  generally  called  Bi-chloride  of  Mercury 
or  Corrosive  Sublimate,  is  a  most  valuable  disinfectant.  It  dissolves 
in  sixteen  parts  of  cold  water  and  about  three  of  boiling  water.  The 
addition  of  equal  parts  of  muriate  ammonia  makcb  it  as  soluble  in 
cold  water  as  in  boiling  water  and  does  not  impair  its  action.  It  is 
inexpensive  and  et!ective.  It  does  not  color  articles  platted  in  it  or 
injure  their  fibre.  If  freely  used  it  may  c^use  some  colors  to  run  or 
blankets  and  flannels  to  spot.     It  is  safe  to  handle  and  harmless  unless 
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swallowed.  As  it  is  a  corrosive  poison,  it  needs  to  be  used  by 
cautious  or  experienced  persons.  The  usual  solution  is  two  drams  to 
a  gallon  of  water.  Coloring  it  with  a  little  indigo  prevents  mistak- 
ing it  for  water.  It  may  be  colored  by  adding  an  ounce  of  sulphate 
•  of  copper  (blue  vitriol)  to  each  gallon  of  water,  and  this  also  increases 
its  efficiency. 

Solution  of  corrosive  sublimate  should  not  be  placed  in  metal 
receptacles,  but  in  some  form  of  stone  pot.  The  action  of  solution  of 
mercuric  chloride  on  lead  pipes  is  corrosive  if  continued  long. 

Cupric  Sulphate — sulphate  of  copper  (blue  vitriol)  is  used  with 
excellent  eflTect  in  from  five  to  twenty  per  cent,  solution.  One  pound 
to  a  gallon  of  water  is  a  usual  proportion. 

Zinc  Chloride — chloride  of  zinc  (butter  of  zinc)  also  has  valuable 
disinfecting  properties,  and  can  be  used  in  the  same  proportion  as  the 
former. 

Sulphate  of  iron  (green  vitriol)  and  sulphate  of  zinc  (white  vitriol), 
while  admitted  to  have  value  as  disinfectants,  are  claimed  by  some  as 
not  reliable  in  those  cases  in  which  disease  is  due  to  or  complicated 
by  the  presence  of  specific  or  pathogenic  organism.  They  are  valu- 
able for  the  disinfection  of  cesspools,  privy  vaults,  &c.  The  ferric 
sulphate,  sulphate  of  iron  (copperas),  two  pounds  to  a  gallon  of  water, 
is  available. 

Carbolic  Acid  is  valuable  as  an  out-door  disinfectant,  to  be  added 
to  the  sulphate  of  iron  solution  or  used  separately.  Because  of  its 
own  odor  we  cannot  well  test  its  effect  in  correcting  other  smells. 
We  should  test  specimens  or  use  only  Squibb's  Liquid,  No.  1,  be- 
cause sure  of  its  strength,  to  be  diluted  by  adding  from  fifty  to  one 
hundred  parts  of  water  according  to  the  mode  of  its  employment. 
It  is  seldom  required  if  the  other  articles  named  are  properly  used. 
Carbolic  acid  and  chloride  of  lime  must  not  be  used  together. 

Lime,  plaster,  charcoal,  dry  earthy  sifted  ashes,  all  of  these  have 
value,  chiefly  to  be  tested  by  the  rapidity  with  which  they  correct 
odors.  Fresh-slacked  lime  should  be  scattered  in  all  places  of  foul 
odor.  It  or  charcoal  or  plaster  may  be  scattered  over  heaps  emitting 
foul  odors.  Calx  powder  is  made  by  pounding  one  bushel  of  dry 
fresh  charcoal  and  two  bushels  of  stone  lime  and  mixing  them,  and 
is  of  great  practical  use. 

All  these  substances  absorb  foul  gases  and  dry  up  moisture,  and 
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80  help  to  retard  decomposition,  or  else  absorb  its  results.  Whert^ 
lump  charcoal  is  used  it  may  be  refitted  for  use  by  reheating  it.  •         M 

Quicklime  and  ground  plaster  should  not  be  used  where  they 
may  be  washed  into  pipes  and  form  lime  soap  or  obstruct  by 
hardening.  ■ 

In  Circulars  XLTV.  and  XLV.  are  additional  suggestions.  We 
append  hereto  the  principal  recommendations  of  the  Committee  on 
Disiofectants  of  the  American  Public  Health  Association,  1885-7^ 
as  to  agents  preferred  by  it  and  the  modes  of  their  use. 


FOR  EXCBETA. 

(a.)  In  the  sick-room  : 

For  spore-containing  material — 

1.  Chl<»ride  of  lime  in  solution,  4  per  cent* 

2.  Mercuric  chloride  in  solution,  1  :  600.     (Colored.) 
In  the  absence  of  spores — 

3.  Carlwlic  acid  in  salution^  5  per  cent. 

4.  Sufphate  of  copjjer  in  f^olution,  5  per  cent. 

5.  Cliloride  of  zinc  in  solution^  10  per  cent, 
(6.)  In  privy  vaults: 
Mercuric  chloride  in  solution,  1  :  f500.* 
(c.)  For  the  disinfection  and  demlorization  of  the  surface  of  masses 

of  organic  material  in  privy  vaults,  &c.  : 
Chloride  of  lime  in  powder,  f 


FOR  CLOTHING,  BEDDLNG,  KTC, 

(a)  Soiled  under- clothing,  bed-lineDi  &c.  : 

1,  DesLruction  by  fire,  if  of  little  value, 

2.  Boiling  for  at  least  half  an  hour. 


^A  coDcentrftted  tolntion  coDtainiDg  four  ouooea  of  tnercaric  chloride  And  od# 
poood  of  oupric  ialpliate  t^  ibe  gallon  of  water  h  recommeDded  aa  A^tttntlard  tafttiion. 
Eif^ht  anncea  of  ihi>i  dolntion  to  a  gallon  of  waUr  will  give  a  dilute  aotutioD  for  the 
disinfect  ton  of  excreta,  coniainiDg  about  1  :  500  of  mercaric  chloride  and  1  :  125  of 
cnpric  ftulphale. 

tFor  ihm  porpoao  the  chloride  of  lime  may  be  diluted  with  [blaster  of  paris,  or 
with  clean,  well-dried  sand,  m  the  propoitioD  of  one  part  lo  nine^ 
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3.  Immersion  in  a  eolation  of  mercaric  chloride  of  the  strength  of 
1  :  2,000  for  four  hours.* 

4.  Immersion  in  a  two  per  cent,  solution  of  carbolic  add  for  four 
hours. 

(6.)  Outer  garments  of  wool  or  silk,  and  similar  articles,  which 
would  be  injured  by  immersion  in  boiling  water  or  in  a  disinfecting 
solution : 

(I.)  Exposure  to  dry  heat  at  a  temperature  of  110°  C.  (230° 
Fahr.)  for  two  hours. 

(2.)  Fumigation  with  sulphurous  acid  gas  for  at  least  twelve  hours, 
the  clothing  being  freely  exposed,  and  the  gas  present  in  the  disinfeo- 
tion  chamber  in  the  proportion  of  four  volumes  per  cent. 

(e.)  Mattresses  and  blankets  soiled  by  the  discharges  of  the  sick  : 

1.  Destruction  by  fire. 

2.  Exposure  to  super-heated  steam — 25  lbs.  pressure — for  one  hour. 
(Mattresses  to  have  the  cover  removed  or  freely  opened). 

3.  Immersion  in  boiling  water  for  one  hour. 

4.  Immersion  in  the  blue  solution  (mercuric  chloride  and  sulphate 
of  copper),  two  fluid  ounces  to  the  gallon  of  water. 

FXJRNmXRE  AND  ARTICLES  OP  WOOD,  LEATHER  AND   PORCELAIN.f 

Washing,  several  times  repeated,  with  : 

1.  Solution  of  mercuric  chloride  1  :  1,000.  (The  blue  solution, 
four  ounces  to  the  gallon  of  water,  may  be  used). 

2.  Solution  of  chloride  of  lime,  1  per  cent. 

3.  Solution  of  carbolic  acid,  2  per  cent. 

FOR  THE   PERSON. 

The  hands  and  general  surface  of  the  body  of  attendants,  of  the 
sick,  and  of  convalescents  at  the  time  of  their  discharge  from 
hospital : 

1.  Solution  of  chlorinated  soda  diluted  with  nine  parts  of  water 
(1  :  10). 

2.  Carbolic  acid,  two  per  cent,  solution. 


*Th6  blae  flolation  containing  salphate  of  copper,  dilated  by  adding  two  ounces  of 
the  concentrated  eolation  to  a  gallon  of  water,  may  be  oied  for  thie  parpOM. 
t  For  articles  of  metal  use  Solution  No.  3. 
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3,  Mercaric  chloride,  1  :  1,000;  recommended  only  for  the  hand^, 
or  for  washing  away  infectious  material  from  a  limited  area,  not  88  a 

batii  for  the  entire  surface  of  the  body. 


FOR  THE   D£AD. 

Envelope  the  body  in  a  sheet  thoroughly  saturated  with  ; 

1 .  Chloride  of  lime  in  solution,  4  per  cenL 

2.  Mercuric  chloride  in  solution,  1  :  500. 

3.  Carbolic  acid  in  solution,  5  per  cent. 


FOR   THE   SICK-ROOM    AND    HOSPITAL.    WARDS, 

(a.)  While  occupied,  wash  all  surfaces  with  : 

1.  Mercuric  chloride  in  solution,  1  :  1,000  (the  blue  solution  con- 
taining sulphate  of  copper  may  be  used), 

2.  Chloride  of  lime  in  solution,  1  per  cent. 

3.  Carbolic  acid  in  solution,  2  per  cent. 

(6*)  When  vacated  : 

Fumigate  with  sulphur  dioxide  for  12  hours,  burning  3  pounds  of 
sulphur  for  every  1,000  cubic  feet  of  air-space  in  the  room;  then 
wash  all  surfaces  with  one  of  the  above-mentioned  disinfecting  solo- 
tions,  and  afterward  with  soap  and  hot  water;  finally  throw  open 
doors  and  windows  and  ventilate  freely. 

N.  B. — The  only  reason  why  the  death-rate  of  your  city  or  your 
township  is  over  15  to  the  1 ,000,  or  why  the  sickness  and  invalid- 
rate  is  a  large  mulliple  of  this,  is  because  the  population  suffers  from 
nuisances  which  cause  or  increase  the  mortality  from  preventable 
diseasee. 

PRESENT    WHOLESALE    PRICES    OF    DISINFECTANTS. 

Mercuric  Chloride  (Corrosive  Sublimate),  70  cents  per  pound. 
Sulphate  of  Iron  (Copperas,  Green  Vitriol),  1}  cents  per  pound. 
Sulphate  of  Copper  (Blue  Vitriol),  6  cents  per  pound* 
Sulphate  of  Zinc  (White  Vitriol),  4J  cents. 
Fifty  per  cent,  solution  Chloride  of  Zinc,  25  cents  per  pound. 
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Chloride  of  Lime  (in  bulk),  3|  cents  per  poand ;  in  packages,  6 
oents. 

Solution  of  Chlorinated  Soda  (Labarraque's),  10  cents  a  pound. 

Sulphur  Roll,  2|  cents  per  pound. 

Carbolic  Acid  (No.  1  Squibb's),  30  cents. per  pound. 


CIRCULAR  XL.    (NEW  ISSUE.) 

(IKDUSTRIAL  CIRCULAR  NO.  I.) 

OF  THE 

New  Jersey  State  Board  op  Health. 


HEALTH  COUNSELS  FOR  WORKINGS-PEOPLE. 

In  the  work  of  examination  into  various  industries^  with  a  view  to 
determining  their  effect  on  the  health  and  vigor  of  those  employed  in 
them,  and  upon  their  families,  there  are  many  points  of  inquiry  which 
must  be  left  to  the  judgment  of  the  examiner. 

The  design  of  this  circular  is  to  suggest  the  outline  of  the  work 
proposed,  which  may  be  added  to  as  the  need  of  each  special  industry 
may  seem  to  demand.  Where  the  inquiry  is  as  to  classes  instead  of 
any  specified  department,  the  usual  division  is — 

I.  Cultivators  of  the  soil. 
II.  Active  mechanics  out  of  doors. 

III.  Active  mechanics  in  shops. 

IV.  Inactive  mechanics  in  shops. 
V.  Laborers — no  special  trades. 

For  inquiry  into  special  occupations,  the  following  points  are  to  be 
thought  of: 

I.  Occupations;  deleterious  by  reason  of  {A)  the  inhalation  of 
Dust,  or  (B)  the  production  of  (a)  Irritating,  (6)  Poisonous,  (o) 
Offensive  Vapors  and  Gases,  or  {C)  by  the  Absorption  of  Irritants 
through  the  Skin. 

II.  Occupations  that  involve  exposure  by  reason  of — 
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(a)   Confined  and  foul  air, 

(i)    Elevated  or  variable  temperatures, 

(c)  Over-use  of  certaio  organs. 

(d)  Constrained  positions, 
(fl)   Sedentary  life. 
(/}  Exposure  to  accidents, 
Wlule  there  are  questions  of  importance  as  to  cnltivation  of  th&  ^ 

soil  and  as  to  laborers  with  no  special  trades,  since  fitness  of  cIothiDgj  ■ 
changes  of  climate,  protection  from  accident,  and  cleanliness  of  (he  ^ 
akin  throughout,  al^o  concern  these,  yet  the  most  important  questiona 
are  thof^e  that  relate  to  such  as  follow  in-door  occupations,  or  where 
the  character  of  the  labor  c^us^e^  dust  and  es]:>ecially  irritating  sub- 
stances to  be  infuseil  into  the  breathed  atmosphere.  The  coDditions 
as  to  light,  moisture  and  relative  heat  are  also  very  important* 

As  all  these  are  involved  in  the  subjects  of  (I.)  Personal  Sanitation, 
and  {II.)  Factory  and  Workshop  Sanitation,  they  are  best  classified 
under  tlicse. 

The  principal  subjects  as  to  personal  sanitation  are  those  of  {o)  fre- 
quent cleansing  and  rubbing  of  the  euiire  skin,  (/>)  gornl  foot!,  (c) 
clotliing  suited  to  varying  femperature  and  degrees  of  moibture,  (d) 
the  f^upply  of  air  of  proper  purify,  and  (t)  pure  water. 

11.  Factory  and  Workshop  Sanitation  includes  the  following  par- 
ticulars : 

(n)   The  location  of  buildings  and  their  foundations. 

(h)   The  structure  of  the  buihlings. 

(c)    The  projier  protection  of  machinery. 

(f/)    Washing  or  bathiug  arrangenients. 

(e)  Heating  apparatus  and  regulation. 
(/)  Safety  arrangements  for  all  steam  boilers  or  gcaeratore 

their  connecting  pipes. 
(g)  Ventilation  and  veutilaiing  appliances. 
(ft)  Special  apparatus?  to  remove  steam,  duat  and  gases. 
(t)   Nntural  and  artificial  lighting. 

(J)  Fire  alarm  and  preventioti  apparatus,  and  fire-escapes. 
(A)  Kern  oval  of  all  ^vaste  prtxlucts, 
(/)   Potable  or  drinking-water, 
(m)  Water  or  other  closet  arrangements. 
(«)  General  housekeeping  and  periodical  cleansing, 
(o)  Social  and  recreative  regulations,  with  a  view  to  health  and 

its  necessary  moral  aids. 
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The  following  outline  will  serve  as  a  guide  to  observation  and 
inquiry : 

I.  The  sanitary  condition  of  the  place  of  labor ;  its  locality^  con- 
struction^ drainage,  facilities  for  light  and  air,  water,  heating,  fire- 
escape,  provisions  for  the  removal  of  all  wastage  or  material  injurious 
to  health ;  its  housekeeping  in  the  interest  of  cleanliness  and  comfort;: 
modes  of  preventing  or  of  reducing  to  a  minimum  all  effluvium 
nuisances;  of  preventing  dust,  or  so  removing  it  by  fans  or  sprink- 
ling as  to  diminish  its  inhalation ;  modes  of  protecting  from  accident 
by  machinery,  or  from  irritating  material  used  in  the  occupation;: 
modes  of  supplying  a  sufficient  amount  of  fresh  air  without  draught, 
both  in  summer  and  winter;  also  arrangements  for  washing,  dusting, 
&c.,  and  sanitary  inspection. 

II.  Tlie  sanitary  conditions  of  the  persons  employed  in  each  depart- 
ment ;  their  general  habits  as  to  sleep,  cleanliness,  tobacco  and  alcoholic 
drinks;  the  kind  of  food  and  arrangement  of  meals;  how  far  some 
head-covering  or  some  overall  is  used  to  protect  self  and  clothing  from 
dust;  the  evidences  of  good  or  ill  health  as  afforded  by  appearances 
and  by  the  personal  testimony  of  the  person  or  of  friends;  the  effect 
of  the  work  on  heredity,  as  also  whether  those  whose  parents  or  grand- 
parents have  pursued  the  same  occupation  inherited  a  reduced  physical 
stamina;  the  amount  of  time  lost  by  sickness;  what  complaints  are 
most  incident  to  the  work;  tables  of  morUdUy  showing  the  actual 
deaths  of  those  employed,  or  of  those  who  had  left  the  employment 
on  account  of  ill  health.  Give  age,  sex  and  cause  of  death,  &c.,as  in 
usual  certificate. 

Iir.  The  mode  of  pursuing  the  occupation;  specifications  of  its 
various  departments  and  the  evils  special  to  each,  and  the  best 
methods  of  protection  therefrom,  and  those  actually  used  ;  the  period 
or  duration  of  labor.  Is  it  night  work  alone,  or  conjoined  wiih  day 
work?  are  both  males  and  females  employed?  if  so,  are  all  arrange- 
ments fitted  for  proper  separation?  is  there  piece-work  ?  what  portion 
of  the  work  is  proper  for  children,  and  for  those  of  what  age,  sex  or 
strength,  and  how  long  should  they  be  employed  in  it?  constrained 
or  injurious  positions  in  work ;  what  arrangements  for  change  of 
position  or  to  economize  strength  and  avoid  fatigue;  the  income  of 
various  workers,  so  as  to  know  how  far  it  is  a  sufficiency  without 
other  extra  labor  or  family  help;  what  proportion  of  the  adult 
workers,  either  male  or  female,  are  married ;  what  the  condition  of 
the  houses  in  which  workmen  live. 
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It  would  be  impossible  in  ooe  circular  to  treat  of  all  ihese,  but 
[impeteDcj  in  the  care  of  factories  and  workshops,  and  of  those  em- 
ployed in  them,  requires  a  recognitioQ  of  all  these,  and  a  good  degree 
of  acquaintance  with  plans  and  methods  that  have  been  devised  to 
secure  the  b&st  CDnditions. 

What  neetla  most  to  be  known  is  that  nearly  every  trade  and  occu- 
pation has  been  well  investigated  in  its  relation  to  disease  and  to 
health.  Most  of  the  offensive  trades  and  oceupations  admit  of  gr^t 
improvement. 

Such  a  !)ibliogmphy  as  that  furnished  in  the  second  volume 
Buck's  Hygiene  and  Public  Health  shows  how  much  writing,  experi- 
ment and  application  have  already  been  secured.  Dr.  Ballard's 
reports  to  the  Local  Government  Board  are  full  of  information  as  to 
many  hazardous  oecupations, 

Thwaite's  Treatise  on  Factories,  Workshops  and  Warehouses  (1882) 
is  valuable.  The  prize  essay  of  George  H.  Ireland,  mechanic,  of 
Spriogtiekl,  Ma*5s,,  as  published  by  the  American  Public  Health  Asso^ 
dation,  1S85,  is  the  most  recent  and  important  American  essay  on  the 
subject. 

Many  valuable  articles  on  various  industries  will  be  found  in  our 
State  Reports,     We  make  the  following  references  thereto : 

Report  of  the  New  Jersey  Sanitary  Commission  (1886),  pp.  9,  11. 

Report  of  the  New  Jersey  Health  Commission  (1874).  Care  of 
Tenements,  Arts  and  Trades,  pp,  33-38. 

Second  Reiwrt  of  the  New  Jersey  State  Board  of  Health  (1878). 
Offensive  Trades,  p.  12, 

Hatting  as  Affecting  the  Health  of  Operatives  (Dennis),  pp.  67-85. 

Third  Report  (1879).     Noxious  Trades,  pp.  13,  126. 

Fifth  Report  (1881).  Smoke  Nuisance,  p.  23;  Operatives'  Con- 
sumption, pp.  248-50. 

Sixth  Report  (1882). 
pp.  18,  24, 

Seventh  Report  (1883), 
170,  35,  129,  271. 

Eighth  Report  (1884).  Tenement  Houses  (Janes),  pp.  53-63; 
JIffluvium  Nuisances,  pp.  17-21 ;  Occupations,  p.  292, 
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Trades  and  Occupations  (Hunt),  pp.  160- 
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Ninth  Report  (1885).     Tenements,  pp.  45,  61,  96. 

Tenth  Report  (1886).  The  Hygiene  of  Occupations  (Stickler,. 
Newton,  Davis,  Hunt),  pp.  157-200. 

Eleventh  Report  (1887).     Hygiene  of  Occupations  (Warman),  &c. 

Copies  of  thb  Circular  and  of  Circular  (2),  Health  Counsels  for 
Working-People,  and  the  other  Circulars,  can  be  had  on  application, 
by  postal  to  Ezra  M.  Hunt,  M.D.,  Secretary. 

Trenton,  N.  J.,  1888. 


MEDICAL  REGISTRY. 


By  the  laws  of  this  State  every  person  practicing  medicine  or  sur- 
gery in  this  State  is  required  to  file  a  medical  di])loma  showing-  the 
fact^  the  date  and  the  place  of  graduation,  or  to  file  a  certificate  of 
practice  in  one  locality  of  at  least  twenfy  years.  Only  a  diploma 
from  a  chartered  medical  college,  and  only  the  certificates  of  those 
wrho  have  practiced  in  one  locality  in  the  State,  are  to  be  thus  filed. 

The  law  is  founded  upon  the  right  of  the  public  to  know  that 
those  who  claim  to  have  knowledge  and  skill  for  the  treatment  of 
disease,  should  be  able  to  show  some  evidence  that  they  have  been 
educated  in  so  critical  and  responsible  an  art.  Life  and  dfath  are  its 
concerns,  and  the  State  owes  it  to  itself  somehow  to  protect  its  citi- 
zens from  the  trifling  either  of  ignorance  or  presumption,  with  the 
health  and  the  lives  of  those  who  seek  medical  aid.  Many  States 
require,  in  addition  to  this,  the  approval  of  some  State  Examining 
Board.  There  seems  to  be  some  occasion  for  this,  when  we  find 
medical  colleges  often  run  as  stock  corporations  for  money-making, 
and  professors  in  them  who  never  could  have  passed  a  creditable 
examination  at  one  of  our  best  medical  colleges.  AVhile  many  new 
and  excellent  medical  men  settle  in  this  State,  it  is  becoding  notice- 
able that  we  are  receiving  more  than  our  quota  from  colleges  not 
regarded  as  well  equipped  for  instruction.  AVhile  the  law  does  not 
need  to  discriminate  between  the  medical  sects  of  practitioners,  it 
does  need,  alike  in  the  interests  of  all  well-eilucated  physicians, 
and  of  the  public,  to  discourage  whatever  is  riskful  to  the  general 
health  of  the  people.  There  are  no  greater  jierils  to  the  public  health 
than  incompetent  physicians.  Alike  in  the  interests  of  physicians 
and  patients  this  registry  should  be  fully  insisted  upon,  and  due 
examination  be  made  of  all  diplomas  registered. 
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Eclec.  Med,  College  of  Pa. 
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Edec.  Med,  College  of  N.  Y. 
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Hahneman  Med.  Col,  PhilA. 
Horn.  Med.  College  of  Pa. 
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Hahneman. 
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VAMB  OF  PHT8I0IAV. 
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Reese,  Leolf 
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Dewey.  R.  P 


p.  0.  ADDRESS. 


Atco.. 


DATS  OF 
DIPLOMA. 


Feb.  26, 70 
Mar.  14, '82 
Apr.— ,'84 
June  20. '70 
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Penna.  Col.  of  Dental  Surg. 
Medico- Chir.  College. 
Hahn.  Med.  Col.  Phila..  Pa. 
Eclectic  Med.  College  of  Pa. 
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Rice.  Daniel  E | Philadelphia.  Pa...|Apr.    4/76  Penn  Med.  Univ.  of  Phila. 
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Martin.  William  Nelson.. 
Appellate.  John  Chew... 
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Schwars,  Emannel 

Stnbbert,  James  Edward 
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,'81 
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Mar.— ,'83 
Jnne  26, '86 

,'87 

Mar.  26, '35 
Mar.  27, '46 
Mar.  27, '81 
Mar.  14, '87 
Feb.  2A.*84 
Mar.  14,  '87 
Mar.  9. '66 
Mar.  30. '80 
Mar.  28, '87 
Mar.— ,'87 
Mar.  8, '81 
Apr.   8, '83 


{Med.  Electrician   (no  di- 
ploma, filed  certificate). 
Med.  Eclectic  College  of  N.T. 
Oclnmbia  Col.  of  Midwifery. 
Gkslectic  College  of  Penna. 
Col.  Med.  &  Snrg.,  Cincinnati. 
Bellevne  College,  New  York. 
American  Health  Col..  Cin. 
University  of  New  York. 
Lndivico  College  of  Bavaria. 
Erlangen  College. 
Med.  <fc  Eclectic  Col.  of  N.T. 
Col.  of  Phys.  and  Sarg.,  N.  T. 
Univ.  Med  College.  N.  Y. 
Bellevne  Hosp  Med.  College. 
Philadelphia  Med.  College. 
University  of  New  York. 

{Royal     Bavarian     Jnlios 
Maximilian  University, 
Wnrzbnrg. 
U.  8.  Med.  Col.,  N.  Y.  City. 
Dartmonth  Medical  Colleae. 
Hahneman  Med.  Col,  Phua. 
University  of  Pennsylvania. 
Col.  of  Phys.  and  Snrg ,  N.  Y. 
Col.  of  Rational  Med.,  Mich. 
Bellevne  Hosp  Med.  College. 
Universitv  of  Buffalo. 
Bellevne  fioe  Med  Col..  N.Y. 
University  of  New  York. 
Chicago  Medical  College. 
Eclectic  Med  Col,  Chicago. 
Univ.  of  the  City  of  N  Y. 
Univ.  of  City  of  New  York. 
Med.  Col.  for  Females.  N.  Y. 


Oollegii    Medici    Coloolivi 
Nooi  Charari. 
Eclectic  Med.  College  of  N  Y. 
HomoBopatbic  CoL  of  N,  Y, 
r  Col.  of  Midwifery  of  Hei- 
\  ,  delberg,  Germany. 
Bellevue  Hotp.  Med,  College. 
Med.  CoL.  Neehvilie,  Tenn. 

I      Apad  ToroDtoveaiei. 
'79  Royftl  Imp.  Dniv.  of  Prftgot. 


OOtJNTY. 


QliLBsboro,  N.  J, 
Woodbtiry,  N.  J,..  Apr* 
Clarkeboro,  N.  J...:Oct. 
Mar 


5, '87 
6/87 
2/87 


Eclectic  Med,  CoL  of 

The  Castletoo  Med.  CoUegB. 
Hahneman  Mod.  Col  .  Phila, 
Jefferion  College.  Phila. 
University  of  Feoo sylvan ia. 
Michigan  CoL  of  Medicine. 


HITDSON   GOUNTT. 


Jersey  City, 

Allen,  Charlea  S New  York. 

Dean,  George  W,.*.. New  York., 

Doherty,  John  William 
Deems,  Francia  M....... 

Bailey,  William  Otto.... 

Cox,  Stephen, ...,♦.. <..... 


Foilette,  William  Mann. 


NewaVkyN."j;!"!]lMar.; 
Jeney  City iMar. 


Hoboken 


Flower.  Richard  C... 

Foemter;  Francis New  York 

Grinnell.  Adaline  S.., Jersey  City, 

Green.  Alfred  F ., 

Geyef,  Victor 

Hersog»  Alfred., 

Harding,  William  L... 
Hay  ward,  Maria  Ann 
Kaemmerer,  Cfaarlea  .....| Hoboken 
Liagehem,  Anna  M.. 
Muttart,  Alder  C.  ., 
Meeker,  George  F... 

Newell,  Jennie  W ... 


21* 
2, 

Jeriey  City.........  Mar.    1, 

30, 


Nichols,  Harry  F 

Nelden,  Andrew  L 

O'Snliivan.  Patrick  W,.. 

Pyle,  William  L 

Paddock.  Nathan  J.. 

Radne.  William  F... 

Schierhoh,  E.  C.  F.  G.  E, 
Strong,  George  W .... 


Hoboken 


Mar. 

Mar. 
Mar. 
Mar. 
Dec. 
Mar. 
Feb. 


Nov. 
May 
Mar. 
May 
Mar. 
Jaly 
Mar 
Mar 


*87 
'60 
*83 
'75 
■51 
'87 
'76 


•87' 
*87 
'87 
*87 
■79 
'87 
'82 
^82; 


(  Female  Medical  Academy 
1      of  City  of  New  York. 

United  Mfld.  Col ,  New  York. 

Metropolitan  Med.  College, 

University  of  Vermont, 

N.  Y.  Eclectic  Med.  College. 
Medical  College  of  Indiana. 
Eclectic    Medical    College 

ofCity  of  New  York,       m 
Amer.  Health  CoUege,  Cio.     H 
CoL  of  Phy».  and  Snrg  ,  N.  Y.  ^ 
N-  Y.  Med.  CoL  for  Women, 
Medical  College.  Atlanta.Ga. 
Freibnrg  Udiv..  Germany. 
University  of  New  York, 
University  of  New  York. 
U.  S.  Med.  GoL.  N.  Y.  City. 
Uoiversity  of  New  York 
Pennsylvania  Mod.  College. 
Ooiv.  of  the  City  ofN.  Y 
New  York  Eclectic  College. 
'  Female  Medical  Academy 

of  City  of  New  York, 
New  York  Horn.  Med.  Col. 
New  York  Horn.  Med.  Col. 
Uoiv.  of  the  Ciiy  of  N.  Y. 
University  of  Pennsylvania. 
Uoiversity  of  New  York. 
University  of  New  York, 
Dniversity  of  New  York- 
Eclectic  Medica.1,  New  York. 
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HUDSON  OOUNTY— Continued. 


VAMB  OF  PHT8I0IAS. 


Snyder,  Charles  F 

Schindeler.  Theodore  . 

ThomM,  Jolian  P 

Whalley,  ThomM 

Qiegenhorn.  Otto 


p.  O.  ADDBE88. 


DATE  OF 
DIPLOMA. 


May  18. '87 
Apr.  30. '70 
Mar.  1.'87 
Apr.  80, '56 
Joly   4. '86 


nrSTITXTTIOV  OOVFXBBIVG 
DIPLOMA  AHD  LOOATIOV. 


Horn.  Med.  Col.,  New  York. 
Univ.  Grieikwold,  Qermany. 
Med.  University  of  Georgia. 
Ro^al  Col.  of  Snrg.,  Ens 
Univ.  of  Berne.  SwitserTand. 


HUNTBRDON  COUNTY. 


Apgar,  Francis  Asbary., 

Garvin,  William  D , 

Seip,  George  W 


NewGermantown.lMar.    l.*76 

Clinton Apr.  30, '86 

Reading,  Pa. [Mar.  8. '62 


Col.  of  Med.,  Bellevne  Hosp^ 
Hahneman  Med.  Col.,  Fhila. 
Jefferson  Med.  CoL,  Phila. 


MEROBR  OOUNTY. 


Woods,  Robert  A.. 
Bann,  Lncilla  L... 


Hollingshead,  Emily  F... 

Kelly,  Edward 

Brown,  Carolns  C 

Latta,  Sam'l  Whitehill... 
Adams,  Charles  Franklin. 
Worthington,  Henry  R... 

Borchell,  John  Gale 

King,  Joseph  H 

Baily,  Edgar  C 


Tennessee  Univ.,  Nashville. 
Phila.  Ins.  Electropaihical. 
f  Horn.    Hospital    College,. 
\     Cleveland,  Ohio. 
Baltimore  University,  Bait. 
Curators*  Col.  Medioa,  Phila., 
Pennsylvania  Univ.,  Phila. 
Jefferson  Med.  Col,  Fhila.  • 
Media  College,  Phila.,  Pa. 
Ecleotic  Med.  College,  Pa. 
Eclectic  College,  Phila.,  Pa. 
Pennsylvania  Univ.,  Phila. 


MIDDIiBSEX  OOUNTT. 


Cronin,  Joseph  J 

Lippincott.  Franklin  B... 

8hotwell,  William  S 

Woods,  Robert  A 

Whitford.  Myron  J 


Soath  Ambo^.... 
NewBrnnswick. 


Apr.  2, '85 
Mar.lO,*64 
Mar.  6, '86 
Feb.  23, '82 
Mar.    2. '83 


Jefferson  Med.  Col..  Phila. 
Jefferson  Medical  College. 
Univ.  of  the  City  of  N.  T. 
University  of  Tennessee. 
111.  Col,  of  Med,  and  Snrg. 


MONMOUTH  OOUNTY. 


Barton,  Asher  S 

Bamch,  Simon 

Baker,  George  H 

Bennett,  John  W 

Cary,  CoraE 

Gary.  George  W 

Chattle.  Thomas  H 

Clarkson,  Frederick  V.. 

Dizon,  George  A 

Faller.  Philip  H 

Griswold,  William 

Swift,  Edwin  E 

Scott.  George 

Worthington,  David  J., 


iFeb.  25,'87 
iMar.  5, '62 
Mar.  3, '86 
Apr.  6, '87 
Feb.  23.  '82 


Eaton  town  . 


Jnly  15,  '86 
Mar.  2. '76 
Mar.  1,'78 
July  3. '85 
Apr.  15. '86 
Blar.  13,  '80 
Mar.  l,'7l| 
Mar  10  '«« 


Philadelphia  Dental  College. 
University  of  Virginia. 
Medical  Col.,  Albany.  N.  T. 
Medical  College,  Phila. 
Hahneman  Medical  College. 
Affidavit  of  20  years'  practice. 
Vermont  University. 
Col.  Phys.  and  Snrg.,  N.  Y. 
Columbia  Med.  Col..  N.  Y. 
Vermont  University. 
Hom.Med.Col..  N:Y. 
Universitv  of  New  York. 
Bellevne  Medical  College. 
.TitffAninn  Med.  Col..  Phila. 


Agri  Univeraity  of  Vermont.. 
Col^imbia  College,  N©w  York. 
Umv©rHity  of  New  York, 
J  Albany  M^icftl  Oolkge  of 
I  Uoion  Univereity. 
Believoe Hoi  Merl.Col.NX 
New  York  CoL  Med    Hotp, 


Collegii  GeorgiopolitukL 
Novum  Ebor,  Horn.  Med  Col. 
6  el  lev  ue  Hof^pitnl  Med.  CoL 
Naahville  Medical  College. 


PASSAIO    OOTJNTY. 


PalerBon, 
Pawj&ic. 
Paterson, 
Paiereon. 
Paterson, 
Newark . 
PaiersoD. 
PatersOD. 
PaterBOn, 
Palerson, 
PatenoD. 


Sept. 
Mmy 
jQDe 

May 
Apr. 
JuDe 
Sept 
Mar. 
Mar. 
Feb. 
May 
Mar. 
Mar, 
May 


=/84 

12/85 

2/86 

is/HT 
16/85 

2/86 
10/62 
16,  'S'd 
— /83 
11/78 
12/e7 

6.  '83 
H.  *8D 
10,  73 


CJoL  of  Pbya.  and  Snrg..  NT. 
CoL  of  Phyg  ATid  Sarg..  N.  Y, 
Long  lelaDd  Hctip.  College. 
Bellevae  Hoep.  Med.  CoL 
New  York  Horn.  Med  CoL 
New  York  Horn.  Med  Col. 
LoDg  Island  Hosp  Med.  CoL 
Umveriity  of  Vienoa. 
Homtropatbic  Crol.  of  N  Y, 
Eclectic  Med,  CoL.  Chicigu, 
Fort  Wayne,  Ind.,  Med.  OoL 
Col  of  Pbyi  and  Sore,.  N.  Y, 
U.  S,  Med.  College,  N.  Y. 
Eclectic  Med  Collpge,  N.  Y. 
Habneman  Med.  Cm,,  Phila. 


OOUNTT. 


Bradfute,  Campe  3, 
Chavanne,  Henry,. 
CornelL  Samoal  H, 


AUoway .lApr.    6/87 

Salem. [Apr,    5/87 

Mooreitown 


J^fflarBOD  Med.  College^Pbila. 
Jefferson  Med.  College,  Phila. 
Affidavit  of  20  yean'  prmetioft. 


SOMERSET    COUNTY. 

[No  Medical  Diplomas  filed  in  188 7,] 

SUSSEX  COUNTY. 


i 


Morriioii,  Epbraim«. 
Straley,  fiidney  B.... 


Newton  .. 
And  over  . 


Mar,    1/75 
Mar.  15/87 


CoL  of  Med.,  Belle?ae  Hoap, 
Col,  of  Pbya.  snd  Sorg  >  Baft 


k 


I 
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UNION   COUNTY. 


VAME  OF  PHT8I0IAV. 


Bridgeman,  Qeo.  Herbert 

Damon,  S.  James 

Qoelch.  Auguttin  H 

Hood,  Charlee  J 


Leary,  Joanna  Qaston..., 
Woodruff,  Maria  Loaina. 


p.  0.  ADDBS8B. 


Elizabeth. 

Elisabeth  . 
Plainfield . 


Elizabeth. 
Rahway.., 


DATE  OP 
DIPLOMA. 


Jane 29/81 

Dec.    1.76 
/74 


Apr.  30.  '87 
Oct.    8.  '84 


IHSTITUnOV  OOHPBRBIVG 
DIPLOMA  AJID  LOOATIOV. 


r  Medical  School  of  Harvard 
\     Uniy.  of  Manachnsetts. 
American  Health  Col.,  Cin. 
Belleyoe  Med.  College.  N.  T. 
Uniyer»ity  of  Mirhisan. 

r  New  Tork  Medical  College 
\     and  Hotp.  for  Women. 
Orange  Memorial  Hoep.,  N.  J. 


-WARREN   COUNTY. 


Albertflon.  William  C 

Albright,  John  Calyin 

Morton.  Edward  K 

Vail.  William  H 

Beatty.  Enot  Edward  B 
Cavanangh.  Jamee  J..  Jr. 

Eckel.  P.  Jndson 

Mattison,  John  V 


Belyidere 
Spriofftowa. 
Belvidere  . 
Blairztown 
Stewarteyille 
Belvidere..  .. 
Wishington 
Waehington 


University  of  Pennsylvania. 
Univ.  of  City  of  New  York. 
Col.  of  Phys.  and  Snrg ,  N.  Y. 
Col.  of  Phys.  and  Snrg.,  N.  Y. 

Bellevne  Hoe.  Med.Col..  N.Y. 
Pa.  Col.  of  Dental  Sorgery^, 
Col,  of  Phys.  andSorg.,  N.  Y. 


LIST  OF  PRACTICING  PHYSICIANS 

IN  THE  STATE,  WITH  THEIR  LOCAUTIES  BY  00TJNTIE8  AITD  TOWN- 
SHIPS, AND  THEIR  P.  O.   ADDRESS. 


In  the  constant  oorrespondenoe  of  this  office  and  the  important  rela- 
tions that  the  medical  profession  bears  to  the  public  health  and  to  the 
returns  of  Vital  Statistics,  it  has  been  found  necessary  to  secure  such 
a  r^istry  as  enables  us  to  be  aware  of  the  localities  of  medical  men. 
The  list  is  very  nearly  complete,  although  it  is  probable  a  very  few 
omissions  may  have  occurred.  Of  any  such  we  will  be  glad  to  be 
informed,  or  of  any  errors  made.  The  particular  school  of  practice 
can  be  ascertained  by  reference  to  the  lists  of  registry  in  this  and  for- 
mer reports.  The  list  does  not  assert  anything  as  to  the  individual 
diplomas,  but  is  such  as  is  furnished  from  the  vicinity.  Place  of  grad- 
uation or  other  particulars  are  to  be  found  at  the  offices  of  the  county 
<!lerks,  as  by  law  every  one  who,  for  any  time,  practices  medicine  in 
this  State,  must  file  a  copy  of  the  diploma  from  a  regularly-chartered 
medical  college  in  the  county  where  the  settlement  is  made,  or  a  cer- 
tificate of  twenty  years'  practice  in  one  locality. 

atijAntio  county. 


NUfK. 

TOWN  OP    AB8I00M. 

Edward  H.  Madden 

Talcot  P.  Waters ^.. 

J.  Kay  Pitney. 

John  R.  Flemings. 

ATULMTIC  CITY. 

L.  H.  Armstrong 

A.  W.  Bally 

Wm.  Bennett 

Geo.  W.  Crosby 

Rebecca  Hailowell 

Chester  W.  Harvey 

Phillip  Marrel 

Mary  Miller. 

John  C.  Purcell 

W.  Boardman  Reed...... 

Eugene  S.  Reed. , 


p.  O.  ADDBK 


Absecon. 


Atlantic  City. 


VAMX. 

ATLANTIC  CITY— Om'd. 

Lewis  Reed. 

Thos.  K.  Reed ........^ 

Edward  A.  Relley 

John  E.  Sheppara 

Chas.  Bonder 

Lewis  R.  Bonder.. 

M.  West. ..., 

WlUiard  Wright 

W.  M.  Pollard. 

M.  D.  Youngman 

BUSN A  VBTA  TWP. 

(No  physicians  reported.) 

■QO  HAKBOB  CITT. 

Theo.  H.  Boyscn 

J.  U.  Elmer. 


p.  O.  ADDBB 


Atlantic  City. 


Egg  Harb«r  City. 
(279) 
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REPORT  OF  THE  BOARD  OF  HEALTH. 


ATLANTIO  OOtnrrST— Oontlaiied. 


ITAJIS. 

p.  0.  ADBAISi, 

StAHX. 

P.  O.  AJ3DB1EBL 

lOO   IIAItnuR  TWP, 

J.  H.  North... .,^. 

PleuantTill«. 

Ltowood. 

Farim^ntown. 
Eyglith  Creek. 

Port  Republic. 
H«ya  Landing. 
(1          11 

TO  Wit  OF  HAMMOWTOW. 

J.  W.  8nowdcn^.^..«„.,...« 

Edwfcrd  North „,.,. 

Wm.  McK.  North „...„„ 

Jo«.  H.  Sonh  Qf.. * 

G^o.  F.  Jabucke ............. 

Theo.  G.  Bieling..... 

G  W   Kirby      .. 

Hi^m  nfMi  toti 

R.  M.  Sixyy. » 

8.  <\  Kflmundl  ., ,.».„ 

o 

Dr  rol>tnii„...„„, .., 

G.  l>e  Milii,.*. „ „, 

'    1 

§  D«  Mill«„ 

MULUCA  TWP, 

H.  W.  Smith.. ». „«, 

C.  O.  Nicholi 

OALLOWAY  TWP. 

E.  H.  Hwria.» 

£1wood. 

<irv>en  B&nir 

HAMrLTOM  TWP, 

Edw&rd  North-. ,„^», ...... ..*... 

U^on^ 

D.  B  Ingersoli «. .,.. 

J.  H.  Jatiiei  .,., 

WEYMOtTTH  TWP. 

(No  phytlelani  reported.) 

8*  A. '  iunpbeU .„.„..«.., 

B,  C.Hyde... 

w 

BBRG-BN 

OOUNTY, 

NAMB. 

p.  0.  ADDRsaa. 

VAMS. 

p.  0.  AODBm. 

■HkitoL£woofi  Twr. 

I>EU1el  A.  Currie .„ 

J.  W.Terrejr ; 

John  A.  Wella ....i 

II 
It 

II 
1* 

Clcater. 
Norwood. 

Ranueyi. 

Lodl. 
C»rUt<idt, 

H»dkeuiwsk. 

»i 

II                    ' 

HI 

ORVIL  TWP. 

ChAa.  W.  BAdeaa...»^...... 

FALltACl  TWP. 

J.  J.  Harlng «.... 

Milton  Tertnjr©-.„....„„,«.. 
J.  M.  Biinpeon...„««„«,,«-. 

«1IK1SP»LI>  TWP. 

Alexander  CTendlnen 

Joseph  Hijeger.-.,..„„,  ....,., 
lie1»nethoti  S.  Ayert 

Allendale. 

Bardty  M.  Ban !«„..«„ 

D.  A.  Mftldwln „. 

P.  II.  Moiri.t.. .,„. 

Tenaflf.             ^M 

Geo.  B.  Be*L,.„.„„... 

(No  physiciftiifl  n;ported.) 

HAREIKOTON  TWP. 

Henry  A  Cr&ry.-.„„„ 

Scbfttalenburfb. 

FortL#e.            H 
Fair  View.          ^| 

LewIuB.  PrntKcn ........ 

William  U.  0.  Taylor. ... 

Rldg«fl«ld.          H 
Rtdgewood. 

Fre<3erlck  Morrli .,«...« 

H0H0KU8  TWF* 

Dr.  ElloU 

QhM.  y.  P*  Yo« 

AIDGKWOOH  TWF. 

J.  De  Mund ...... ...... .... 

Wm.  Francia....^ 

iADOLl  RIVIB  TWF. 

(No  phyilclAM  reported.) 

UNION  TWP. 

H.  H.  Holllstcr 

LODl  TWT. 

OUT<»f  Poper., 

1 

0r.  T/Bert .................. 

DT.Mobu 

MIDLAND  TWP. 

(Wo  phjBSclani  rejjorted) 

HEW  BAHBADOea  TWP, 

Abm.  9.  Burdett  ..«„ ♦^. 

DaTlfl  8t  JcibQ 

Buiberlbid.         ^, 

Jenemlah  Fhelpa.,.. «„ 

Chaw.  I  Howard..... 

A,  P.  Wimama. „.... 

WABHINOTOK  IWF. 

Henry  C.  Neer, 

t  ugtne  Jebl 

I^lmeon  J.  Zabrlikit..,,.^.. 

'    1 

Oeo^  E.  Brown., ,,, 

M   1,  KiiRtwn ..,.. 

Cbai-leaF  Ad*m8 ...... 

Pfcrk  Rid««. 
WftttWood. 

ttiAXmiOBSQ  FHTBIGIAN& 
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BUBUNOTON  OOXnTTY. 


MAMB. 

p.  0.  ADDBBM. 

HAMB. 

p.  0.  ADDBOB. 

BA88  BIVJU  TWP. 

T.  T.  Price. 

C.  Garrmbrant. ^...^ 

Tuokerton. 
Mew  Gretna. 

Bewly. 
•• 

Bordentown. 

Fieldsboro. 

Burlington. 
«* 

tt 

u 
u 

It 

tt 

Moorestown. 
*< 
tt 
tt 

Sykesville. 
Crosswieks. 

Riyerton. 
Palmyra. 

Riyerton. 
Cinnaminson. 

RiTerside. 
Marlton. 

FLOttBMCB  TWP. 

Dr.  Baker- 

Dr.  CiUJier................^ 

UTTLB  BGO  HABBOB  TWP. 

Theophilus  T.  Price .«. 

S.  B.  Irwin 

Florence. 
Busileton. 

BBYERLT  TWF. 

A.  W.  Taylor....^ 

Edwin  cj.  Town- «,. 

Tnckerton. 

James  V.  Roberta 

E  Miller. ., 

C.  Qarrabrant......^........... 

LUMBBBTOH  TWP. 

(No  physicians  reported.) 

MANSPIBLD  TWP. 

R.  H.  Page 

D.  O  Van  Mater.. 

«i 

J.  J.  Curry ^ 

BOBDBNTOWN  TOWN  Jt  TWF. 

H.  H-  Longstreet... 

Wm.  H.  r^blpps 

I.  D.  Younjc 

New  Gretna. 

Lewis  Jernl)*oii....M 

Ryeraon  Wain 

I.  8  Qilbert..........M 

Columbus. 

1-.D.  Tebo 

J.  Q.  L.  Whitehead 

A.  <J.  Haines 

A.  H.  Patterson 

W.  L.  Woodruff: .«.«.... 

MBDFOBD  TWP. 

Lewis  L.  Sharp 

Georgetown.. 

S.  B.  French.... 

CITY  OF  BUBLIHOTON. 

Franklin  Oauntt. 

Columbus. 
Medford. 

J.  Howard  Puffh 

Ledyard  Van  Kenssalaer... 
Sdward  8.  l^niioK 

Richard  8.  Braddoch 

Geo.  W.  Van  Dertorer 

J<Tffiah  RfWYe..,., 

*< 
<• 

Walter  E.  Hall 

F.  Allen  Gauntt 

MOUNT  LAUBBL  TWP. 

Tblaon  R  Franklin........... 

NBW  HAHOYEB  TWP. 

Amos  Shaw. «, 

Joteph  Parrish 

Joseph  ShrcTe.. 

Masonyille. 

S.  F.  Rink ^. 

Henry  Hollemback .... 

CHBSTEB  TWP. 

Bamnel  0.  Thornton 

N.  Kewlln  Stokes 

HOBTHAKPTON  TWP. 

Richard  E.  Brown. 

J.  C.  Htroud 

Mount  Holly. 

Frank  Stroud  .................... 

Walter  Ward 

Gea  B  L.  Clay 

Fnsey  WUwn 

AlAred  Matt»>on 

kichard  Parwn. „ 

Chiirles  Bispham 

Richard  Baniiigton 

II                     4« 

Joseph  Stokes.. » 

CH18TBBPIBLD  TWP. 

Xlias  D.Maine 

Charles  L  Dey 

Willitt  W.  Whitehead.  Jr... 

William  H.  Meicber. 

William  Chamberlin 

Samuel  Caley. 

George  F.  Ralston 

Jacob  Griggs. 

William  farry 

PBMBBRTOV  TWP. 

Chss  H.  Moore »... 

f                     1* 
*t                     tt 
**                     11 

John  G.  L.  Whitehead. 

CnfNAMIMSOlf  TWP. 

Alex.  Marcy 

Df.  Hamroell  ....^ 

KHolllngshead. 

BANDOLPH  TWF. 

John  C.  Carry.. ^„„„^, 

SHAMOVO  TWP. 
■OITTHAMPTOH  TWP. 

Alex.  Elwell, 

JohnC.  Brown 

SPBIMOPIBLD  TWP. 

J.  A.  Van»iort. 

H  B  HalU 

J.  D.  Janney. 

DBLBAH  TWP. 

Alex.  SmalL. 

Harry  Weller 

(No  physicians  reported.) 

XV0HAM  TWP. 

P.  V.B.  Stroud 

M.  &  Sharp 

Lower  Bank. 
Vlnoentown. 

• 

i 
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■ 

BURT.TNGTON    OOUNTY-Oontintied.                           1 

1 

KAMI. 

p.  O.  ADtkKStt^ 

WASHIXOTOK  TWP. 

Cbarlea  Q,  Nkhola. .». 

WESTHAMPTON  TWP. 

(Ko  physlciAnH  reported.) 

Grein  Bank, 

WTLLmOBOBO  TWP, 

Fr&nkllD  T.  Halnera.... 

William  L.  Martin 

RanoocAB. 

WOODLAND  TWP. 

(No  phyridani  report^.) 

r                                                  OAMDEN    COUNTY.                                               1 

NAME. 

p.  O.  ADDEBSS. 

NAMIC. 

p.  0.  A]>D1LB»«. 

CITY  OF  CAMDEN. 

S.  Thompon  B^nei. ..«««• 

Philip  W.  Bcale. — 

D.  Benjamin.  .., » 

Howard  G.  Bonlwell  *,.„—. 
RolH*ji  rapi>enK>ii,.., 

dwndon , 

(1 
II 
1* 

H 

I* 
U 

♦  1 

1* 
It 

II 

tl 

II. 
II 

CITY  OF  CAMDKK—Ooft'd. 

William  Wamoek 

J,  Orlando  White «. 

GMDdeti.         ^ 

MarltoD.         ^^1 
OloQceiterCll^'      ■ 

BlACkwood.     ^^M 
Haddotifleld.          M 

Jeen  J.  Willi ..». 

Joiepb  H  WillB......« 

Jamea  P  Finlaw „.„„. 

Purnell  W.  Andrewt «„ 

Thomas  R.  HUckwood„„« 
Jackson  IC  Bryant  .„....*..» 
Samnel  Careli. 

Henry  H.  JJavia „««, 

N.  DavlB    ..  .  .,„ „.„  «... 

William  A.  DariB 

Tbo*.  l\  DIckfion  .,.,«„ 

A.  T.  Ikibson,  Jr„...«« 

1      John  \\\  DonjwsB...... 

Clark  J  Co«p«r  ....-„.*..,„„ 

Georpc  R  Fortlner «,«. 

Ida.  h\  Fiirtiner.„, „.. 

Nivcn  Fryer„ ^. 

A.  E,  Oriffltb..... ^ 

Erving  M   Howard...... 

Henrv  F   Hunt      , «. 

[     John  G.  Doran.   .«„.,,.,„«,♦ 
Wilfred  Du  Pont .™ 

9amu(?l  Oinner, ...,...*. .,.,..., 

E.  L  B.  Godrrtiy .....,-.. 

O  B.  Qroas 

1     OuilfonS  tJ.  Gunter 

Willis  H  Hunt.. ...,..-.*,. 

1      Lewis  Hatiori  ., 

John  D,  L<M5iiner «« 

Melbourne  F.  Mtdrtleton ... 

Frederick  P.  Pfelffer „. 

Silas  K  Quint.......,.,.,.....*. 

Jennie  Kickards.. - 

Eli  R.  TulUs. „.. 

Oeoree  D  Woodward 

'      QeoTwe  W,  Henry.. ..„„„ 

Conrad  D  HoeU^ 

Aaron  HowelL.„.„ „„ 

Isaac  Hug« .«...„ 

WUliam  H.  Ireland „„ 

flamnel  B  Irvrin  ..  ^.. ........ 

wmUm  H.  Isaard.. ..„..„... 

Wm.  R  Jones « 

John  F  Leavitt,„.„„, 

CENTHK  TVrP. 

(No  pbyaiciani  reported  J 

DELAWARE  TWP, 

Ell  lab  Et   WoolAtou 

John  B  LoDgRhore. ........... 

Akxauder  McAUiater,....., 

AleJiander  Mticrav 

oLoucmTEm  crrr. 
James  A  Wamsley......^,,.. 

John  R.  Bennett «..„ 

Ed  win  Tomllnwin„ .«„„ 

Duncan  W.  Blake -«.«. 

HentT  A.  M.  9mith..,.,„*„^ 

G  W'DuBols 

Walter  Gardiner ...»«*«, 

Richard  Gardiner « 

OLOUCJBTKB  TWP. 

Henry  E  Branin..... „,. 

Joseph  E.  Hurft 

UADOON  TWP- 

Bowman  H.  Shiver«_.,...,„. 
Charles  Ih  Shivers.....  ..„„. 

Theodora  9.  Williama 

Frank  E  Williams 

H.  F.  Falm.. 

Dillwyn  P.  Pancoast. 

Bdwurd  W.  Piper.- 

Wm,  R  Powell. «..«.« 

Sophia  Preflley... 

Ruliis  Reec! «.... 

R.W.  Richie 

James  M.  Kiciite^ 

OeorRe  T.  Robinson 

Thoraa.'*  G.  Row  li rid ..«.. 

Clarence  M.  Bcheill[iger...-l 

William  Sharer... „.i 

Edwin  R  Hmlley 

E yjah  Sn !  t  c h er„ „ 

S  M  Snyder 

James  0.  Stanton.... .„... 

J  n,  aianton 

Dan  lei  Stroc  k.. 

F  <t  Stroud 

John  W.  Sutton „...-.. 

B.  Oenet  Taylor........ «.. 

R.  Given  TaylorM. „,... 

K  P^  Towtiiend,. 

William  S  Long, -.. 

Lawrence  N.  OloTer..«..»„„ 
B.  H,  Turner, *««* 

J.  Fran<^!i  Waleh ,.„.„ 

J 
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OAMDBN  OOUMTV— Oontinaed. 


NAMX. 

p.  O.  ADDRnS. 

NAMX. 

p.  0.  ADDam. 

STOCKTOlf  TWP. 

Jerome  L.  Arts 

Cramer  Hill. 

WATXBFORD  TWP. 

Daniel  M.  Stout. ^.. 

William  Raleigh 

William  Wertoot 

Bobert  H.  Peacock 

H.  H.  Sheek. 

Berlin. 

WIN8LOW  TWP. 

(No  physicians  reported.) 

«• 

OAPB  MAY  COUNTY. 


CAP!  MAY  CITY, 

H.  F.  Kennedy.....^.. 

V.  M.  D.  Marcy 

Jas.  Mecray.  Jr 

S.  H.  Phimps... 

OIKIIIS  TWP. 

Engene  Way 

<3eorge  Q.  Carll 

P.  M.  Way 

LOWKR  TWP. 

Eli  B.  Wales 

MIDDLE  TWP. 

John  Wiley 

Jonathan  Leaming... 


p.  O.  ADDRB 


cape  May  City. 


DennisviUe. 
South  Dennis. 
South  SeaviUe. 


Cold  Spring. 


cape  May  Court 

Houw. 
Cape  May  Court 

House. 


NAMX. 


MiDDLx  TWP.— Cbn'd. 

Isaac  M.  Downs. 

Julius  Way 

James  M.  Slaughter....... 

Humphry  Swain 

John  H.  Hand 

OCEAN  CITY. 

J.  8.  Waggoner 

UPPER  TWP. 

Joseph  C.  Marshall , 

Benj  T.  AbboU 

Bandolph  Marshall...... 


p.  o.  ADDBXaa. 


(Cape  May  Court 
1     House. 
fCape  May  Court 
J    House. 
Rio  Grande. 
Goshen. 
Cape  May  Court 
House. 


Ocean  City. 
Tuckahoe. 


OUMBBRLAND  COUNTY. 


NAME. 

p.  0.  ADDRESS. 

NAME. 

p.  O.  ADDRESS. 

CITY  07  BEIDOETON. 

J.  B.  Potter 

Bridgetnn. 

FAIRFIELD  TWP. 

J.  C.  Applegate 

Ephraim  Holmes 

Fairton. 

T.  J.  Smith 

Matt.  K.  Elmer 

H.  W  Elmer « 

Greenwich. 

Thomas  E.  Slathams.. 

Jacob  G.  Streets 

HOPEWELL  TWP. 

Charles  Dare 

Darid  R  Streets ^ 

T.  G.  Dayis 

<3€0  H.  Harris. 

Shiloh. 

Dr  Huested. 

Geo.  M.  PauUen. 

II 

Port  Norrls. 
Maurlcetown. 

Deerfield  Street. 

DlTiding  Creek. 

Geo.  Tomlinson.. 

Dr.  Tomlinson 

« 
Roadstown. 

John  H.  Sweeney 

Shiloh. 

Stetson  L.  Bacon -^, 

Chas.R.  Wiley «... 

H.  C.  Pithlan 

Dr.  Bewiey 

Vineland. 

George  E.  Butcher. 

Samuel  Butcher 

Edw.  H.  Bid  well... 

<• 

E.  R.  Fuller 

Judson  L.  BechSL. 

" 

Theo  Footc 

•1 

<Thar1fiff  C.  Philllpf 

O.  H.  Adams. 

«• 

Wm.  A.  Bnffllsh. 

II 

DOWVB  TWP 

Richard  Dixie 

ti 

Louis  Cooper. 

«i 

Andrew  P.  Glandon.. 

•ChaaT.  Hill 

Henry  Esten 

A.  C.  Taylor. ^^ 

Chas.  Brewer...^.^ 

Newfleld. 
Vineland. 

A.  H.  Jndwn 
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OHMBEBLAND    OOUHTT— Oontlnued, 


p.  O.  ADDBl 


LA.WBKNCE  TWp.  > 

Epbmlm  Biit6Tn an. »..,.. 

Wifclter  F.  GlAndtf-n 

Eiioft  T  HtHC'Icwell 

Kteas&r  Farr „„ 

ItACTRICE  RIVBR  TWP, 

J.  Howard  Willeti„...„.. 
Stacy  Wliwn 


CedArvlUe. 


Port  Eliiabeih. 


MillrilU. 


CITY  OK  MILL  VILLI 

W.  H  t;.  ainlth... 

J  8   Whltak«?r *«. 

Wm.  U  Newell  ,„.«.„„.  „, 

J.  VV    Wpdo 

T.  C.  Wheatnti^.^ 

J  C   V^  hfntoQ^ .«««•*« 

C.  H  HubbArd „„,«« 


BTOE  CRECK  TWP. 

Jofleph  Tomhiiaon Roadstown. 


F  a  ADDKB 


EaSBX  COUNTY. 


NAICX. 

p.  t>.  ij>PKsn. 

MAWV, 

P   O.  AODB 

XV. 

BELLlViLLl  TWP, 

A.  M.Clark 

D.  H.  Bklnner^. 

BelkyiUe, 
Bloomaeld. 

Vercma, 
CaldweU. 

IrrtngtoD. 
Waverly, 

East  Orange. 

It                    IN 

a              tt 
It                 u 
*i              II 

M                     fi 

II              *i 

Franklin. 

LIVINGSTON    TWP. 

{No  physicians  reported.) 

MILLBUBN  TWP. 

WdHngton  C*mpbell»  Jr... 
David  K.  EogUah... 

MONT«?LAl«  TWP. 

J.  J   H.  LoTe,. ...„,.._. 

J.  w.  PiDkham 

Wm.  B.  Berry. „« 

C.  W.  Butler „.««..„„. 

cr.  H,  Sheiton ^ «,. 

Jamea  B.  Browo.. —,..... 

CITY  OF  mCWAWC. 

W.  J.  Andrewt...„.« «.,„ 

John  S.  Aduma 

Jt»eph  8  Ajrrv8.„..„.«« 

W  K   Bmyerc _.... 

E  D,  L,  Bn«din 

J  D.  Brum  ley  » «,.« 

W  H.  Btker.. «..; 

A,  K.  BaMwm» « .«.. 

H  V  Bkyle » 

R  L  Burrage... *..«. 

Chan.  D.  Btfunett  ...„,.„*»^ 
T   H    Baiflwin 

Short  Hilla. 
MiUburn. 

Mo«t«lalr. 
»* 

NewBTk. 
»» 

*• 
*• 
•t 

It 

li 
*« 

♦» 

»* 

»i 

ii 
■t 

i» 

41 

It 
II 
♦  * 
If 
»« 
i* 
II 
l« 

*f 
«4 

BLOOMFllLD  TWP. 

Wm.  H.  Wh!t«. „ «. 

Ed.  M.  Warfl....„„ ,...,„ 

ChM.  H.  BRHey.„.. 

Wm,  H.  Van  Ci  leaon„«„.«„ 
John  E  Wilsjn  ..„ 

J.  Edward  Stubbert «„ 

CdmeUus  H,  Blmpaoa ».. 

CALDWELL   TWP. 

H.  B  Wbitehorne  «.♦««.  ,...^* 

B.  I>.  WlniiQS.. „ , 

E.  E.  Peck „«« 

K.R.Lalae «... «.. 

CLINTON  TWP, 

M.  Oiborne  Chrlitlan.^. 

David  B  Smith. 

JoMDh  Wade*.,...». 

Jofteph  Ward 

EAST  OBAKGK   TWP. 

T.  R.  ChamborB „. 

W.  B.  Graves  .,..^.. 

Ru^iolph  Braum„ ^« 

K  W.  iiurrl»    ... .„.. 

J   H   Duflield 1 

W.  D.  RublDson .«.. 

W,  K,  Gr-y 

G.  €.  Blftkelock «.. 

Ralph  Blakelock...„ .,, 

Milton  Baldwin .,.,„.,«.. 

Jitmes  B.  Bufaetl  . ».. 

Henry  L  c  oit „,♦ 

J.  Henry  nark.... 

JiMeith  A  C^rwln... ....«,„... 

T.  W.  Corwin 

H.  B,  C^rane... **♦     , 

M.  <*.  rrnue „«.. 

A.  Cole«„ «. 

W.  K.  Dftvl*. ..««■«. 

0.  L.  Eaton... 

Wilton  U.Garrett 

Ell3Cftb€ih  J.  T.  Gould.. ., 

Rinhards^n  Gray............... 

ThomuR  N,  Gray..... „„ 

Mary  D  lluflsi^y 

W.  E   CaiTOll 

Wm.  9,  DlKbrow« ...,„^ 

Cha»  J.  Huffy ^ 

Laban  Deiinui , 

Anna  IT.  Johiiaoa»... 

W.  G.  Mitchali 

EHeaR.  Phelpa «.. 

A.  H.  Van  Riper. 

D  M.  Dill « 

A.  C  Douffh'Tiy-. 

H  G  P.  Delff-enbach.,..^- 

F.  M.Day 

Anna  F.  Hre«*ler.,...,.4»,^M 

Danl«l   KlMott..^ 

James  Elliott .*...... 

A.  Waltoii„, , 

Dr.  GroreB^.... 

raANKUN  TWP. 

8«flHn©  Daily. 
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BSSBX  OOUNTY— Ctontlnaed. 


.                                        : --^ 

NAME. 

p.  0.  ADDBUB. 

NAMK. 

p.  O.  AODRBSB. 

CITY  OF  NEWARK— Om'd. 

Edw&iQ  Everett^ 

Newark. 

it 

•  I 

<• 

«• 
11 

«• 

•  • 

M 
II 
II 

CITY  OP  NEWARK— Qm'd. 

liOtt  Southard    

Newark 

J).  J.  iSdwards.... 

Wm  Schelling 

Emma  W.  Edw&rds. 

C.  A.  Schnreman 

<< 

Fr^erlck  Freifw. 

Joiieph  Kewsmith,  Jr 

D  W.  Kmith. 

Chas  W.  Stickney.. 

,^ 

BftiDuel  H.  Fnuser 

Fayette  Smith.. 

•  t 

H.  Frankendorff. 

Smith  A  Lyon 

R  M.  Sutnhen 

Fred.  H.  Stevens 

II 

Wm.  Glaumeyer 

Frank  ciruber... 

It 

Robert  Glllln 

Edward  Healey 

II 

H.  W.<>edicke - 

Joseph  S.  Sutpnen.. 

<i 

Emil  Quentber 

Ernest  Schoeffler 

II 

R.  8.  Gage 

Siwanna  Gastner 

D.  D.  Sweeny 

„ 

C.  W.  HMffan 

B.  H.B.  Sleght 

Nicholas  Turtle.. 

•  1 

John  F  Hager.. 

11 

Josei'h  H.  Uayden 

S.  W.  Tayl.  r„ 

Simon  P.  Taft... 

II 

Edgar  Holden.. 

L  C.  Holli8t«r 

II 

Wm.  Titu« „ 

H.  H.  Tichennr....... 

(*has.  F.  Underwood 

II 

Ella  Haines... *... 

II 

Etlwln  J.  Howe... 

II 

Jacob  Hester 

P.  V.  P.  H  wlltt« 

Geo.  A.  Van  Wagenen 

(arlVogler 

8  W.  Van  Duyne 

Ira  C  Whitehead, 

James  H  Ward. — 

Geo  8  Ward 

LesUe  D  Ward. 

Wm.  8  Ward 

II 

Joseph  Uedfres 

II 

Hermax  C.  H.  Herold 

W.  E.  Hitchcock 

II 

H.  C.  Hendrf 

II 

Bruno  Hood 

II 

E.  P.  iiiir    

•• 

Edward  111 

8.  Wasson  Jones 

C.  8.  Whitehead 

James  E.  Wrlghtson 

D.  L.  Wallace. «. 

Arthur  Ward 

Geo.  N.Walt. 

Aaron  C.  Ward 

Joseph  C.  J.  Young 

1. 

W.  M.  Johnson 

J.  C.  Johnson 

Oeonie  R.  Kent 

I* 

Henry  A.  Kornemann 

Harriet  L.  Knudsen 

•* 

Thomas  N.  Loweree,  Jr...... 

W.  F.  Lauterbom 

<*has  Young.. 7. 

Chas.M.  Z^ 

CITY  OP  ORANOB. 

Frank  E.  Baker. 

George  Bayles 

„ 

Frank  Lehmacker 

Chas.  F.  J.  Lehlbach 

Ernst  M  Lyon. 

Orange. 

Wm.  H  C.  Lee 

George  Meeker : 

F.  B.  MandeTllle «.. 

J.  H.^radshaw 

Carl  Buttner 

«:.  M  Conant 

Wm.  H.  Martland.. 

John  R.  McDermott.. 

Thos  O  Fitch.. 

Henrr  Mahr. ,.... 

Archibald  Mercer.. 

H.  P.  Gerbert ^ 

F  A.  Gile 

Thos.  W.  Harvey 

Wm.  H.  Holmes.. -^ 

Henry  Marion. 

8.  F.Phelan...     «.. 

Wm.  PieTFon    

M.  A.  Mills 

D.  D.  Mulr^hey.. 

John  R  Mulholdana 

F.  L.  Meyer. 

Sarah  R.  Mead 

Geo  W.  Richards 

J.  L.  Seward- 

J  Y.  Simpson 

Sarah  C  Hpottiswoode. 

Jos.  W.  Stickler 

II 

V.  Nager „....« 

E.  A  Osborne... 

J.  D  Osborne ....• 

Chas.  H.  0)*bome 

George  O'Oorman.. 

Frank  J.  Tetreault 

W.  N.  Plndel 

Wm.  P.  ValL 

Stenhen  Wink««         

J.  W  Read 

John  M.  Rand.. 

SOUTH  ORAHOB  TWP. 

A.  A.  Ransom 

Philip  RIcord... 

M.  N  Robinson 

South  Orange. 
II          II* 

H.  P.  Rnden.. 

William  J  Chandler 

W.  Heberton 

Milled  Runynn.- « 

Morton  Robinson 

II          II 

Wm.  R.  Robinson........ 

II          II 

Wm.  J  Rankin,  Jr 

Mahlon  H  C.  Vail 

Vailsburg. 
South  Orange. 
Wilton. 

P.  Roth.  Jr. _ 

8  E.  Robertson 

C.  E.  8eyemnf*e 

Lncy  8.  Forbes .«. 

Phoebe  D.  Brown..........^. 

WEST  ORAHOB  TWP. 

B.  L.  Dodd. 

R.  O.  8tanwood 

Wm  A.  8mlth. 

Orange. 
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OliOUOBSTBR  OOUNTT. 


VAKZ. 

F.  0.  AODnns. 

NAXS. 

P.  O.  ASDftlK.     ^ 

CLAYTON  r\VT. 

Sftmiiel  8.  Flflher 

Clayton. 

Malaga. 

GtaKboro. 

II 
** 
*i 

PMiUboro. 
«i 

if 

Mttlllca  HIU, 

U>OA]r  TWP, 

Eugene  T,  Ollphaat «*. 

P.  E.  Stillwagon «„ 

MANTUA  TWP. 

Albert  Trenchard.,, .,.....,.,.«, 

Bridgeport.            j 

Albert  Powel «... 

H,a  Bucklnthwii .» 

Ch Aries  Duff&Utii' •'••»****<•»>» 

Mantua           ^^| 

DRPTPOKD  TWP. 

E,  Z.  HUlegasa 

fNaphyaiclanB  reported,) 

Henry  D.  Carr „.„„.„„ 

MOMBOl  TWP. 

J.  Gaont  Edwards  ^.»....... 

(No  phytlclMif  reported.) 

FRANKLIN  TWI'. 

A.A.BaiIth...„,„ ».... 

fiLAflSBOEO  TWP, 

John  Down  Hertt«gi5.,.,««. 
Thomas  Lee  .„. 

d  M.  Halaey _, 

iOUTH   HARntRON  TWP, 

Samuel  F.  St&nger.. 

WASHINGTON  TWP, 

Cyrus  B.  PhlUpa 

WEST  0EPTFORD  TWP. 

(No  pbyslclans  reported.) 

CITY  OF  WOOUBtmY. 

HenrrC,  Clark. *.„,.- ,« 

D.  R.  Gardiner „««« 

Harritonrllte.        1 

HurffFtUe,            J 

Mcredeth  J.  Luffbary„.„,„. 

^ 

Seymore  Weactwil ». 

Woodhiiri'.      j 

Howard  is2&rd  ..,.»«.m «•*«+! 

(JRBENWICH   TWP. 

E.  L.  EeevedL. ..„.„»i 

ao,  Abbott  .„„.„„.„..„.„. 

Geo  E.  Reading „,,. — 

H.  A.  WlLsoti  „.„„,. 

Wm.  A.  Glover. ....^»,„„„. 

Wallace  McGeorge 

H  B   Difertv 

■ 

R.  E.  Eeeves ««^.„.„ 

Geo*  C.  lAwa 

^1 

Samuel  T.  Miller ^^ 

HABRt<^)N   TWP. 

K,  E,  De  GmC »..«„„ 

John  H  Athei%ft . — 

WOOLWICH  TWP. 

B.  F.  Biwby^ ,.«,„«- 

L.  F.  Halsey 

J,  F.  MotMrrave-. 

Swedesboio.         1 

HUDSON  OOUNTY. 


NAKB. 


P.  O.  ADDftSBS. 


Jersey  City. 


H.  H.  Ab«fQetby 

B.  A.  Artdrew,,  ,.„,«« 

Wm.  H.  Atnbercromble., 

Hugh  T.  AdaoiB.  ., 

Geo,  F.  Appli'tOD.*... 

Ulamor  Allen. „ .► 

Uvnty  Alleni, 

ClovlJ*  Adama. 

C.  L.  O.  Anderi»ti„,. 

D.  R.  AtwelL ,^... ....... 

Malilda  H.  Aldndge. ».' Jersey  CJty. 

Cha«.  D  Alton,, .,,. ♦*         ♦♦ 

E.  P.  Buffett « 

Horace  B<>wen 

J.  B.  Burdett 

El&azer  Bo  wen  .„„**„. 

W.  E.  Bullard.-.,,. 

n.  U  Brush 

H  G  BtdwelL.  ...,...-. 

WllllaTO  Brlegleb 

R.  Bflraer.. , 

C  A.  Brown,. 

I.  B.  Bucher.. ..,.., .*..„. 

W.  C.  Buchly . 

Louis  fiaumann.. ....... 


Harrison. 
Jersey  City. 

Hoboken. 


Bergen  Polni. 
Jersey  City. 


Hoboken . 
Bayonne. 
Jenrey  City. 


Otto  Bosco. 

J. «.  Brlggs..., 

W.8  Boyd 

P.  W,  Barber ., 

J  J.  Bauman «. 

F.  A.  Benedict,, 

R.  F.  trbftbert. 
Jame^i  Craig..., 

C.  H.Cii«e 

J.  E.  t^ukver,...,. 
W,  J.  Cadmus.-, 
C.  B.  CoDVttree^.. 
Wm.  A.  Olark„. 

C,  W,  Cro(.per»„.... 
H.  H,  OahiiL. 
8.  W.  Clasoti.. 

D.  W.  Lulver. 

A.  Hyatt  Clark.., 
S.  \V.  Clark... 
F.  W.  Corwin 

B,  P.  Craig, 
A.  J.  Carpenter 
Edward  A.  Cudllpp....,., 
Jo^ph  J  Craven 
Wra.  A.  Durrle.... 
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HUDSON   COUNTY— Continued. 


HAMS. 


Bphralm  De  Oroff. 

nT  R.  Derbf-......^ 

Sarah  E.  De  Hart 

M.  F.  De  Hart.............^^^ 

O.  K.  DickinsoiL.......^ 

W.  A.  Durrie,  Jr. 

Alexander  Dallas.. 

K  I.  DeraiBines 

Wm.  L.  Darlington 

John  8.  Drain............ ......... 

T.  Dwyer .« 

John  w  Doherty... 

J.  R.  Bveritt 

L.  W.  Elder 

H  M.  Eddf 

Edward  Eckardt 

J.  A.  Ezton 

E.  8.  Ettinger 

8.  R.  Forman ».. 

Wm.  R.  Fisher........ 

J.  F.  Finn. 

J.  T.  Field 

Johannes  Faber 

N.  Foote 

Benj.  W.  Ferguson 

H.  G.  Fish 

JohnH.  Finnerty 

R.  B.  Oilman 

L.  J.  Gordon. 

J.  F.  Goldlng 

F.  D.  Gray ~.« 

L.  V.  Gaerin. 

Wm.  Griswold. 

R.  W.  Gelbach. 

L.  G.  Goode.. 

Mrs.  A.  8.  Grinnell 

Jodah  Hornblower 

J.W.Hunt 

T.  R.  Hornblower. 

D.  S.  Hardenberg 

John  Hickman 

A.  V.  Hill 

A.  J.  Holcombe. 

8.  A.  Heifer 

W.  B.  Hatch 

Melissa  Hinchman 

A.  C.  Homnan 

C.  T.  Hetzel 

H.  W.  A.  Haase 

Peter  Hoffhian 

J.  P.  Henrv 

H.  Jay  Holcombe.. 

J.  O  Hoflh^ 

P.  Hommell 

C.  P.  Hopper. 

Hans  Hacffelsberger. 

Dennis  I.  Healy. 

James  Hoffman.. 

H.  E.  Hunt 

Fredrick  HaWea 

A.  W.  Herzog 

8.  A.  Holllster. 

C.  E.  Jaeckel 

Wm.  F.  Jones.. 

John  Kudlich 

Adolph  Klrsten..... 

John  Keating 

Wm.  T.  Keeler 

Geo.  W.  King 

Wm.  T.  KudUch 

C.  F.  Kyte 

T.  Harris  Kirk. 

O.  E.  Kopetschny,  8r......... 

E.  F.  Kopetsohny.. 


p.  O.  ADORK 


Town  of  Union. 
Bergen  Point 
Jersey  City. 


Bayonne. 
Town  of  Union. 
Jers^  City. 

Hoboken. 
Jersey  City. 

Hoboken. 
Jersey  Ci^. 
Town  of  Union. 
Arlington. 
Hoboken. 
Jersey  City. 
HoboKen. 
Jersey  City. 
Bayonne. 
Jersey  City. 


Newark. 
Jersey  City. 


Hoboken. 
Jersey  City. 


Bayonne. 
Guttenberr. 
Jersey  City. 
Hoboken. 
Jersey  City. 


Town  of  Union. 
Jersey  City. 


Bayonne. 
Jersey  City. 
New  York  City. 
Bayonne. 

Jersey  City. 

Hoboken. 

Jersey  City. 


Hoboken. 
Jersey  City. 

Harrison. 
Snake  Hill. 
Hoboken. 
Jersey  City. 
Hoboken. 
Jersey  Cl^. 


NAME. 


Gertrude  B.  Kelly. 

A.  C.  Kainmerer......MM 

O.  E.  Kopetschny,  Jr 

A.  A.  Lutklns. 

Mortimer  Lampson ........... 

John  Lochner.......... 

Wm.  Henry  Lewis...... 

C.  C.  Lathrop 

W.  C.  Lutkins 

H.  H.  Lynch » 

E  H.  Linnell 

Albert  Lignot 

Thomas  Lynch 

H.  L.  Lockwood. 

C.  A.  Limebumer.............. 

H.  A.  Long 

F.  H.  Lutie 

A.  J.  Loomis. 

J.  T.  Luck 

W.  B.  La  Ban 

K  P.  Luce. 

T.  F.  Morris- 

L.  A.  McBride. 

J.  H.  McDowell.. 

J.  D.  McGilL 

Daniel  Murray 

T.  J.  McLaug^liu. 

John  Mohns 

C.  H.  McNeil 

Louis  Michel 

8.  V.  Morris — 

D.  M.  MaoMarUn 

Georve  McNaughton 

8. 1.  Myers.......... 

B.  R.  Morrow 

David  McClellan 

Edward  Rothe 

V.C.B.  Means 

W.J.  McDoweU. 

W.  V.  McKenale. 

A.  T.  Muzzy 

J.  W.  MacMlllan 

A.  C.  Muttart 

Geo.  F.  Meeker , 

W.  H.  Newell 

F.E.  Noble « 

Frank  Nichols 

J.  L.  Nevin 

H.  L.  Norris 

R.G.Nolan.. 

John  J.  Nevln. 

H.  F.Nichols 

Jennie  W.  NewelL. 

Andrew  L.  Nelden 

T.  C.  O'Callaghan 

F.  Straughn. 

L.  A.  Opdyke ...-. 

John  F.  O'Grady 

Patrick  O'SulUvan 

E.  W.  Pyle. 

J.  A.  Petrie 

R.  M.  Petrie 

J.J  Pendergast. .....i 

John  Pindar. 

James  Paul 

F.  W.  PetUgrew 

F.  G.  Payn 

R.  W.  Peacock 

J.  H.  Piatt 

Geo.  F.  Pltto 

Gotthold  Pape 

Edw.  E.  Peek 

Wm.  J.  Parker. 

Henry  Peflisr  » 


Hoboken. 
Jersey  City. 


Bergen  Point 
Jersey  City  Hosp. 

11        << 
Hoboken. 
Jersey  City. 
Hoboken. 
Jersey  City. 


Hoboken. 
Jersey  City. 
Town  of  Union. 
Hoboken. 
Bayonne. 
Jersey  City. 


TownofUniou. 
JerseyClty. 
WestHoboken. 
Jersey  City. 
;•        "    Hosp. 

Bayonne. 
Jersey  City. 
West  Hoboken. 
Jersey  City  Hosp. 


Newark. 
Jersey  City. 

Hoboken. 
Jersey  City. 
West  Hoboken. 
Bergen  Point. 
Jersey  City. 
Hoboken. 
Jersey  City. 


Hoboken. 
Jersey  City. 

Bayonne. 
Jersey  City. 
Bayonne. 
HoDoken. 
•< 

Jersey  aty  Hosp. 
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MAXK. 

p.  0.  AUDKtn. 

HAMK, 

r,  o.  ADDsniu 

C  K  Ptilnnin ....♦,.♦*..,  1 

Jertey  City. 

Uarrijion  Township 
Jersey  City. 

Hanison. 
Uoboken. 
J«?rHey  City  Hoep. 

Hobnken, 
Harris*  »n. 
Ji^nwy  City. 
Weehawken. 
Jeraey  City  Hoip. 

»*         It 

Harrison. 
Hoboken. 
Jersey  City. 
Bayoiine. 
Jereey  City. 

« 

Rayonne. 
Jersey  City. 

Hoboken. 

Guttentierg, 

Hoboken. 

Benren  Point, 
Town  of  Union. 
Hoboken, 
Jersey  <1ly. 
ArllngtoD. 
Jersey  City* 

G.  B  6teeU..„... „ 

Krwln  SchlerhoU,., 

Jersey  City, 

Wm  L  PtI© ......1 

Jnhn  Prlnitlfl  .....    ..  ......... 

i),  F.  Hnydtrr. 

Jciho  J.  iiullon.  ..,»^„„ 

Ge*irge  ».  Sllrers... 

1  heodore  Sc'hlii4eler..„«.». 
GeoriiC  N.Tlbhlea 

**         t* 

N  J   PAddnck     .....  1 

Vl«iT0QI16. 

1.  N.  Quiniby.,.,.^ 

D.  h  Keeve— ,..« ,...., 

Walter  lUe. 

JeT>ey  City. 
Hoboken. 
Jersey  City. 

Uoboken. 
New  York  City. 
Town  of  Llnlon 

P,  Rector  ^ «,. 

Cti  a.  RotUe « «.. 

H.  E.  Rothe — 

H   B  Rue  „.-.......,... ^.. 

George  E  TRiia,, „„ 

PrtUl  J,  Taylor 

Bans  Tre^kow..... 

vmijara  H  ti,  Taylor 

Hdwarfl  Rothe      .............. 

Qiit^iavus  F  Theel. ...» 

Julian  r  ThoinM  „..„.„„„ 
A.  F.  Van  Horn  «  .......... ... 

M  C  Re<1mnnd. , 

Jersey  City. 

J  H   Ru'^eukr&iia 

J  W    Reld 

J   H  V.indy... ...... , 

John  D.  V«n  Saun 

4i                        1* 

W  H.  Rii^*vU 

«<                   «4 

TbomiBiiC   Rhoftd^ 

Julm  Vanderback .............. 

Gotten  berg. 
Newark. 

Edwftrfl  C-  Ruahmore 

p.  Vast 

W   P   R^UB 

lohn  Van  Vorst,  Jr. «*«...... 

W.  W,  Vartck .,.,.-.,. 

Jersey  City. 

6.  V   W.  8tout„„ „.,..  . 

M  P  Squira   

J  J.  Van  Home „.. 

HamtJlon  Vree'and.., .., 

J,  L,  Vatide venter.. .,*..♦ — 
H.  A  Watson „. 

ij             it 

a.'D.  B#lloriii»lL 

r  CSelnow ; 

Noah  Sunborn 

•  1             If 

If                  *4| 

H    R  Simruons  *«^*-»»«»»4«. 

Theodore  F.Wolfe „„ 

Jameit  Wil  nl i!san..„„„..„.„ 

F,  H.  Whlttemore- ..«. 

W,  p  Wftt*on 

.1                   l< 

P.M.  Senderllng... 

Frederick  >itrangho... ........ 

H  M  KmUh 

:;    ::  =«*• 

Jn«eph  E  Salter 

George  ^^ilkinnon... ^,. 

W.  P.  Ware   , , 

tt        «i 

H  De  L  Sherwood............ 

tt        ** 

C.  A  O,  Schuhl 

Conrad  W<engea„ » 

11        tt 

Hugo  Senft^eben 

F.  (J.  Smith  ,.,......., 

John  wnilftitis., 

JoRenh  W  olf>*on.,.., „,„„..,... 

Arlington, 
Jersey  City. 
Town  of  union 

P.  (or  J  )  HchmldL ^.„.. 

C   I   Stmoii     .i. ....w 

A.  W.  Wardyii .„..,. 

James  E.  Weeka„.. 

C.  F.  Wolff, 

Mary  A,  Willia.. ,,.,.., 

W\  H.  WlUon „ - 

H.  8.  Warwick.,., ^^, 

Jersey  City, 
Towi]  of  union. 

Fredefif'k  Stirltiir... ,,.... 

Rlcliard  SettlemOL .-,.... 

J«w.,Uy. 

E  T  Stfndman », 

J  L.  Sutlhoni  .„.,.,..,#>.<....... 

**                i* 

H.  W.  aeftdtig.... — 

J.  A.  Stetmair... 

Thorn  pson  W  h  all  ey ^.^, 

Arthur  Ward , „. 

Newark. 

HUNTBBDON  COUNTY. 


KAHK. 


ALKIAKDRU  TWF. 


Mosee  D.  Knf ght.. 
Henry  Raeo ..» 


BKTirLEKKSr  TWP, 


Thomas  E.  Hunt„„, 
Edic&r  Hutu  ......... 

Wm.  R  Little .«*, 

J,  M.  LI naberry ...... 

A.  C.  Bmlth « 

HowarrI  aerrla.- 

Robert  Fenwick„,... 


p.  o.  ADDEess. 


Little  York. 
Plliaiown. 


.^l 


Glen  Gardner. 

Bl*xjniPbnfy. 
'  Bloom&bury  and 

Bloomabury. 
Junction. 


TLIKTON  TWP. 

W.  E  Berkaw.  ....„.„«,.. 

David  P  Jackson 

Johrk  F  Grandln. 

0.  Van^tck*'L. 

Wm,  Krilnht 

W,  C,  Warrington 

A.  JACObUJB»..., .^... 


Annandale. 
Lebanon. 
Han)  den. 
Clinton. 


DELAWARE  T\*T. 

Isaac  3.  f^ramer ..>,... 

Geo.  V,  Best, ..,«„. 

O.  H.  SprouL *-.*^.« 

KAST  AMWKLL  TWP, 

C  W.  LarlBon....„,»».,.,..««^ 

John  V.  Robbins. .,..„„ 

John  SylTRria.. „,„..♦«-. 

Amos  M.  Hart- 

P,  C.  Young.. -,.,......, 

rRAMKUK  TWP. 

Q.  E  8nydcr«,»»*,.  «.„„.,-..., 

BOROt^ilH  OP  FRK^CCBTOWtf. 

Asher  Relky  ....„«. 

E.  K.  r>eeniy,. 

Wm.  F.  Finney ^ 

Wbl  C,  Wmiama 


SergeantiTlllit. 

Rosemont. 

Btocktoti. 


Elogoea. 

It 

It 

Quakertown. 
FreQchtown. 
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HIGH  BRIDOX  TWP. 

W.  C.  Aloaugh 

WilUamHackett ^ 

HOLLAND  TWP. 

Geo.  T.  Rlbblo....-^... 
J.  N.  Lowe^.................. 


KINOWOOD  T^'P. 

E.  D.  Leldy 

CITY  OP  LAMBEBTYILLE, 

Wm.  Wetherill 

Geo.  L.  Romine... 

Geo.  H.  LarlsoiL.. ^ 

F.  W.  Larison.......... 

Peter  McGill 

EdW.  W.  ClOBMIl. , 

J.  E.  Stiles 

S.WlUardOley 

A.  L.  Cloflson „ 

Joseph  K  Wella.. 

LBBANOM  TWP. 

Terrance  A.  H.  Heron»... 
Thos.  H.  Carey 


p.  O.  ADDRESS. 


High  Bridge. 


Milford. 


Baptlsttown. 


Lambertville. 


JunctioB. 
Glen  Gardner. 


BARITAN  TWP. 

Wm.  H.  Schenck  ,„.^ 

Asbury  Parrish.. 

Geo.  K.  SnlliTan. 

A.  Shannon 

T  B.J.  Burd 

Geo.  R  Rowland 

John  H.  Ewing.................. 

Geo.  P.  Rpx ..« 

Eugene  Garrison ^„^ 

RBADINOTON  TWP. 

J.  D.  McCauley 

Geo.  W.  Bartow.... 

T.A.  Skillman 

W.  W.  Purcell 

John  V.  Johnson ............... 

Thomas  Johnson 

Wm.  D.  Qulmby 

TEWKBBURY  TWP. 

H.  H.  Miller. 

Francis  A.  Apgar.... 

T.  Miller. 

UNION  TWP. 

N.  B.  Boileau....... 

WEST  AMWRLL  TWP. 

(No  physicians  reported.) 


Flemington. 


ReaYille. . 


CentrcYille. 
Three  Bridges. 
Stanton. 

iWhite  House  Sta- 
tion, 
hite  House. 
Readington. 


MotmUlnville. 
Kew  Germantown. 
CaUfon. 


Jutland. 


MEROBR  OOUNT7. 


CBAMBER8BVB0  BOROUGH. 

Elmer  Barwi8.a 

R.  C.  Hutchinson... 

H.  B.  Costlll 

W.  H.G  Griffith 

C.  F.  Adams„ 

W.  McD.  Struble 

J.  T.  Johnston 

B.  W.Johnson 

H.  B.  Wltte..... 

A.  Coleman 

EAOT  WINDSOR  TWP. 

Lloyd  Wilbur 

Geo.  E.  Ttlus 

J.  P.  Johnson 

EWING  TWP. 

John  W.  Ward 

John  Kirby 

HAMILTON  TWP. 

Geo.  R.  Robbins. 

Dr.  White 

Dr.  Mokey « 


Chambersburg. 


HIghtstown. 


Trenton. 


Hamilton  Square. 
Crosswlcks. 


HOPEWELL  TWP. 


E.  L.  Welling.. 

I.  Hart. 

Edgar  Hart..... 

O.  G.  Sands 

E.  P.  Hawke... 
J.  A.  Miller 


LAWRENCE  TWP. 

Edmund  De  Witt , 


MILLHAM  TWP. 

Walker  G.  Macdonald... 


PRINCETON  TWP. 


W.J.  Lytle. 

A.  K.  Mscdonald.. 

J.  H.  Wlkoff- 

E.  H.  Bergen 

O.  H.  Bartine 

J.  O.  Bayles 


CITY  OF  TRENTON. 

John  Woolverton «. 

Wm.  W.  L.  Phillips.... 
Richard  R.  Rogers 


p.  O.  ADDRESS. 


Pennington. 

Titusville. 
Hopewell. 


LawrenceviUe. 
Millham. 

Princeton. 


Trenton. 


19 


J.  L  Hiiydmm 

H.  D.  Zaadt 

CTTY    or    NKW    DHUNSWICK. 

H«nrY  R.  Baldwin «.., 

E.  H  BArber »» , 

StamlsV,  I*.  Cl*rk. 

David  n  KtigUsh..„„« 

John  H(*lm 

George  J.  Janeway  « „.. 

Hamud  Lona:  ....« »... 

J  Warren  Rtru  ...„„„„„„„. 

Fatrir'k  A  Shannon ,, 

John  S.  Vnn  Marter  „.,„,.« 

ChftA  U.  Voorbees^ 

Kinholas  wmiam8on.....««» 

Edward  B  Youngs „. 

•a.  T,  Appl«gate.„ «„. 
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NU». 

p.  O.  ADDRI88. 

NAME. 

p.  0.  ADDBOB. 

SOUTH  AMBOY  TWP. 

Ambrose  Treganoweiu...... 

emlth  H  Lewls.^ ^... 

Alonzo  Freeman 

South  Ambof.   - 
Dayton. 

BABITAN  TWP. 

Charles  H.  Andnu 

Metuchen. 

Alonzo  C.  Hunt... 

Frank  B.  Norton ^..«.... 

WOODBEIDGB  TWP. 

8.  E.  Freeman   

L.  0.  Morgan  ...^ „ 

Angast  £.  Zeitter 

Woodbridge. 

8.  P.  Harned m*. 

Edgar  Carroll 

D.  E.  Decker ^ 

«« 

MONMOUTH  COUNTY. 


NAMB. 

p.  0.  ADDBE89. 

NAME. 

P.  0.  ADDEBBS. 

ATLANTIC    TWP. 

James  E.  Cooper.. 

BATONTOWN  TWP. 

W.  8.  KimbalL 

W.B.  Beach 

O.  F  Baker 

Colts  Neck. 

Eaton  town. 

West  Long  Branch. 
Ocean  Port. 

Freehold. 

Holmdel. 

Farmlngdalc. 

Turkey. 
Farmingdale. 

Englishtown. 

Marlboro. 
Matawan. 

Middletown. 
Chapel  UlU. 
Middletown. 
Atlantic  HI  <;hlandi 

MIDDLETOWN  TWP.— CbnU 

Russell  G.  Andrews... 

Atlantic  Highlanda 

KiceviUe. 

Highlands. 

PerrlneylUe. 

G.  W.  Ijibaw 

George  D.  Fay 

MILUrrONE  TWP. 

W.  V.  McKenzle 

NEPTUNE  TWP. 

G.  F.  Wilbur. „... 

C.  Pemberton... 

R  A.  Tiistitte 

K.  M.  Beach 

E.  W.  Crater.. 

rBBBHOLD  TWP.  A  VILLAGE. 

Asbury  Park. 

D.  M.  L  Forman 

I.  8  Long 

J.  D.  Osborne 

T.  Knox  Morton.. 

Wm  H.  Ross « 

Henry  Mitchell 

Bruce  Skeator 

Wm.  Grlswold 

Newark. 
Asbury  Park. 
New  Vork  city. 
Asbury  Park. 

O.  R.  Freeman 

Harry  Neftfie 

Wm.  W.  Burnett 

Wm.  M.  Hepburn 

J.  A.  W.  Hetnck 

<«                     41 

HOLMDKL   TWP. 

Samuel  Johnson 

H.  8.  Des  Anges.. 

OcAan  Grove. 
Asbury  Park. 
Oceau  Grove. 

Henry  G.  Cooke 

F.  G.  Pomeroy « 

'.  N  Bugle 

HOWELL  TWP. 

D  M.  Barr. 

i<         (1 

Stephen  M.  DIsbrow 

Stephen  A  Disbrow 

H.  8.  Kiumouth 

J.  B.  Hunt 

Samuel  Evans.. 

OCEAN  TWP.  AND  LONG 
BRAKCII. 

T.  0.  Chsttle 

J.  B.  (tonduough 

J  0.  Green ^ 

H.  HeiEhes 

Asbury  Park. 

Van  M.  Disbrow 

€.  B.  Weeks 

William  R.  Kinmouth 

MANALAPAN  TWP. 

A.  T.  Applegate 

Oeo.  HutrChinson „, 

Long  Bnmch. 

H.  H.  Pemberton 

it          << 

Geo.  W.  brown,  Jr. 

•1          «i 

MARLBORO  TWP. 

Joseph  A.  Taylor m.* 

«<          11 

John  Benuett.. 

J.  D.Ely.. 

Df  Reach 

A  H.  Smith ^ 

R   L  Kimball 

K  H  Keve^  

West  Long  Branch. 

MATAWAN  TWP. 

New  York. 

Cyrus  Knccht^.  •. 

R   McKeiiile 

•  ovDh  ()ffeubode.> 

11       II 

A.  J  Jackson  

<i       it 

Philip  H.  Fuller., 

MIDDLETOWN  TWP. 

Edwsrd  F.  Taylor 

T.  R  Coe 

<i       II 

BABITAN  TWP. 

J.  E.  Arrowsmllh 

W.  E  Johnson 

Keyport. 

Wm.  F.  Patternon 

G.  T.  Welch„ „ 

D  E   Roberts 

ii 

Daniel  D.  Hendrlckson 

•I 

John  H.  Van  Mater„ 

E  B.  Reed « 

•• 
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WAMS. 

m  o.  AADmiB.    ■ 

^H                    BABlTiLN  TWP,— Qm'd. 

^V            W,  W.  Pftlrocr 

^m            W.  A.  BevJn *-.,.„-„ 

^B              A.  A.  A rmfitroDff.  ».»...*..,..« 
^fc^     W.  A.  Betis 

Kcansburg. 
Keyport. 

Fair  Haven. 
Red  Bank. 

*t               4i 

Shrewsbury. 
Red  Bank. 

Hamilton. 
Red  Bank. 

ttppBR  pRicicnouo. 
H,  6.  Korton 

tmlaystown.          M 
Alleutown.              ■ 

Cream  Rldgci.  ^^H 
HorueTstowa-^^H 

MaaaMiiiaii.    ^^H 

Spring  Lake.  ^^H 
Oieati  Beacbk^^H 
ManacQuan.    ^H 
Glendda. 
Ooean  Beach. 
Manasquan. 

A.  Alexander  HoweU 

P,  B  Pumyea, 

H.  P.  Johnson 

Abel  T.  Brcurc «. 

WALL  Twr. 

A.  A.  HtggJni^ ^ .. 

J.  B  WaTDright........ 

B.  Laird _. 

W.  W,  TtouL « - 

C.  H.  Thnrnp«oii,..««. «.. 

R.  W  lieTbefl..«„„ 

^^^H     J.  R.  Che«aeman 

^^^^H    Thomifl  A,  Cunli«<.,... „ 

^^^H    n«A  »  ii.»i^n 

H            T.Rldgew»y,.^ _ 

H            J.  E.  «ayre.„ *,,. — 

^B             1   »  Tv-fln^.^ 

S^  P.  Davison .................... 

W.  KJnmoulh  „... 

A,  RYellngton «. 

H            W.  B,  Wtrner.... 

MORRIS 

COUNTY. 

^H                                        KANE. 

p.  O   AD1>RB». 

NAME, 

P.  0.  ADDKEB. 

^^H               ^   q    ^  yfTpnirt 

Boonton. 

11 
II 
II 

Mftdleoii^ 
Chatham. 

PareipTMiny, 
Whippany, 

Berkihlra  Vall»y. 

Mevdbuii. 

1* 

MorriitowD. 

KORRISTWr.  kHi}  MORaiS- 

rowji—Om'd. 

A.  A.  LewiJi. 

F.  W.  Ow«D .., «.. 

Iforristown, 

Flanden.        ^^H 

Pompten.        ^^^| 
Pompton  Platin^^ 

Dover.                    I 

^ri  OruD,      ^^H 
Rockaway.             1 

^H             J.  H.  O^Reilljr.,. 

T,  B.  Flagler.....     ............. 

AugostiiM  Beoker.,.«.„ 

H.  iJ.  Andrews 

Frank  Bandera  ..„.„„.„..«« 
Jo»t»ph  R.  lloofmaii.......^,. 

A.  Whelacker„ ,«....' 

WOUItT    OLIVE  TWP. 

J.  8.  Farrow,.. 

Geo.  W.  Wcntworth  ..,...,*.*. 

PAB8AJC  TWP. 

{Ho  phyalclww  reported)* 

A.  A  MoWtthey... 

H  B.  Da?,. 

^H             Mm.  H.  C.  Woodruff.. 

^H                              CHATHAM  Twr 
^H              WllHatn  H.  Mflrtln 

^H             Cftlvlti  Aadorson 

^m             S.  H   Reed ,„..^ .,._.« 

^H                        W      T     W.^.1«p. 

^^1              GBOTge  M.  SwaJD, 

^m                                CHISTKR   TWF. 

H             Levi  W.  Caae 

^H              Alonjco  Greeti. »...». »..»»».. 
V              Smllh  E.  HedgM 

HIWOVIR  tWP. 

'                   E  P  Oooper      ....*.*  . 

George  ^ilvera. ...„,...„. 

CD.  V,  aomondt 

RANDOLPH  TWP. 

Thos.  R  Critleaden 

L  W-  Condlct.. ,. ..„„, 

Q.  A,  Becker,,. _ 

Leonard  Brigbt.„, ..,.,., ....... 

icnfpBAM  -m-p. 

JobnS  Bttger „ 

Henry  Stijfer  .,,„, „„.  „.. 

Geo.  a.  DtfgrcMJt „.., 

Geo.  G  tnimmioa «..„.... 

Wm-  E  Derry „.„..... 

Jot,  D.  King _., 

John  Byram „.„, 

R.  A,  Bennett,- 

Mary  Fopd , „ 

MOWTVILLE  TWP. 

(No  pfa jairltiQi  reported,) 

irOBKtB  TWP  S  MOBBISTOWN 

P  C,  Barker... 

A.  W.  Condlct ..,«.. 

ROCItaWAY  TWP. 

VL  C.  LnnjideD...... 

J.  V.  Menagh 

n,  S,  Ayer« .„..«.. 

F.  W. /lagge 

J.  W.  jAckion«*„..^ 

Stephon  Picrion. ..» 

itmeiH  Lkiugiju..... ,„ 
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MORRIS   COUNTY— Continued. 


BOXBUBY   TWF. 


John  L.  Taylor .. 

John  Ricker. 

H.a  Wigging... 


p.  O.  ADDBBSS. 


Succtsunna. 


WA8HIMOTOM  TWP. 

E.C.  Wlllet 

Levi  Farrow 

John  Miller « 

Peter  S.  Hann. 


German  Valley. 
Middle  Valley. 


OCBAN  COUNTY. 


NAME. 

p.  0.  ADDBE88. 

NAME. 

p.  0.  ADDBEM. 

BEBKELEY  TWP. 
BBICK  TWP. 

Tiakewood. 

Burrevllle. 
Point  Pleasant. 
Bayhead. 

Toms  River. 

Island  Heights. 

Beach  Haven. 

New  Egypt. 

LACEY  TWP< 

C.  R.  Van  Doren 

Marcus  Kenyon 

Forked  River. 

J.  H.  Piatt 

O.  W.  Budlong 

MANCHESTER  TWP. 

(No  physicians  reported.) 

OCEAN  TWP. 

Edmund  Bennett 

H.  J.  Cnte-..^.t. ^ 

-O.  8.  Turris 

H.  A.  Bennett. 

D.  H.  Mount. 

Bamegat 

DOVER  TWP. 

Rem.  L.  Dlsbrow »—, 

PLUMSTED  TWP. 

Charles  E.  Woodard.. 

(Uarence  E  Dlsbrow 

New  Eg^t 

Irving  C.  Schureman 

John  Bruer „^ 

CJ.  La  Forge... 

John  W.  Wpbb 

II        II 

John  0.  Harra. 

Daniel  A.  Warren... 

II         II 

EAQLESWOOD  TWP. 

Samuel  Ashburst 

STAPFOBD  TWP. 

Phineas  K.  HiUiard. 

Mannahawkln. 

•   JACKSON  TWP. 

€has.  La  Forge........ 

UNION  TWP. 

Edmund  Bennett 

Bamegat. 

PASSAIC  COUNTY. 


NAME. 

p.  O.  ADDRESS. 

NAME. 

P.  0.  ADDRESS. 

ACQUACKANONK  TWP. 

J.  Solatinow 

Richfield. 
Upper  Montclair. 

Little  Falls. 
It         II 

Panalc. 

aTY  OF  PATEBSON. 

WlUhelm  C.  Dlttmar 

David  W.  McFarland 

Edward  W.  Doty 

Paterson 

Morgan  Wilcox  Ayres 

LITTLE  FALLS  TWP. 

William  Ueckman 

D*vld  McNair 

Edward  A  Kceler 

John  R.  Merrill 

i( ' 

Mark  Van  Winkle 

Henry  W.  Turbeck 

James  Crooks 

JamfS  K.  Atkinson 

J.  M.  R.  Gedney 

Reuben  H.  Bom 

Ernestus  B.  De  Uling 

MANCT1ESTER  TWP. 

C.  Percy  Hopper 

(No  physicians  reported.) 

Alcinons  Jamison 

J.  F.  McEncroe  

CITY  OP  PASSAIC. 

George  M.  Palmer. 

Malcom  B.  Fuller... 

Richard  A.  Terhune 

John  H.  Banta. 

Jno.  C.  Herrlck 

Geo.  H.  Ballerav  

Cornelius  Van  Riper 

James  H.  Blbby 

8.  E  ArmHtroiig.. „,. 

W.  H.  Carroll  

Chas.  A.  < 'hurch...... 

Wm.  BlundelL 

Philander  A.  Harris 

Geo.  W.  Terrlberry 

Calvin  Terrlberry.„ 

N.  C.  Rlcardo 

11 

B.  De  Baum 

0.  V.  Gamett 

" 
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p,  0.  AODasaa. 

MAMS. 

p.  0.  ADDILKV. 

^V            CITY  QW  PATKBSuN— Owi'cf. 

Patcraon. 

ary  of  paterboh — Con'± 

James  F.  Stewart  ...,..., ..♦..♦ 

M.  W.  Glllwm 

Geo  F,  Newcombe ..«-,. 

F.  J.  Hep  worth „,„. 

F.  Hacfuimn.. ^..„„,. 

8.  C>  ru!,  Tuwnserid,... — .... 

H.J  iae ward... «. 

Frank  E.  Agnew ....... — «„ 

B  C.  MageuiiU 

Paterftnn. 

^H           WftUer  B  JiJin-^oa .,... 

i 

^^H          ThomarH  J,  Kaiie.  - 

^H           Henry  Kip.  >. ». 

^V          John  L.  Ij&h\ .» ...»..» 

^K           E.  B.  MtjClcUan » 

^H             Q   n    u^-rtii          

^H                       J-^      p     W       \l^*yfl« 

^H             trn^^  T   \iu»h 

^^H           Kiinh  NViT 

Ada  Gun- «„ 

A.  D.  Joiiftset  ,.^,^ 

J.  ttolatlaor. .*. 

POJIPTOM  TWP. 

(No  physlcUuM  reported,) 

WAYNE  TWP. 

J.  W  Cullitis ««« 

^^H           Vim    Jf    Newton       ^<>..».... 

^^B           T,  F,  rp'iTrnflT 

^H           Hrnrr  l*nrlri> 

Poxnpton.         ^^U 

OakPidge.          ^^ 

WestlUlford.          1 
1 

^            J.  P.  PftXtOll „,.„... 

^H            A.  W.  Kogwrs...... 

^m          jAmm  wrsmith^ 

^H           C".  K  Van  HH«ir 

^H           Henay  ^  ithr«rs 

^H                 1^     k:     p...r« 

^^H            O^wal't  Warner     .*. ....    ... 

William  a  Colfax. 

^m           T.  T.  Klmio ».. 

WEST  MILPOEB  TWP. 

W.  8.  Cnursln ..„««, 

Tbeodor«  CounliL.. .».»».*. 
R.  O  Mains.... 

a  Utter „,      

^H          Davlii  P.  Horden- 

^H          John  li.  Bradsworth ».. 

^M           W  K,  Doclter... ...„ 

^L         Wm.  Whitley _ 

^^^^i^AtiA.  Vr^elaud  ,^.. -. 

sal:bm 

OOUNTY.                                                 1 

^H 

p.  O,  ADDBEaa, 

NAMlt, 

p.  O.  ADBEBfll. 

^H                             ALliOWAY  TWP. 

^H           Warren  L.  Kw«ns„........».. 

H           L.  M,  WiUlaoa «« .«. 

^H           8.  B  Camp..„.„ .*..*..*». 

^^^^L                  Et^VBORO  TWP. 

^^^H     (No  phy^iiclaua  refiorted.) 

^               LOWER  ALLOW  4 Y8  CHEEK 
^H                                       TWP. 

^m           Fmncli  B.  lUrrla „, 

^m          W.  ScolL  amltli.,.„„„ «« 

^B                U>WEa  PKNKS  HISCK  TWP. 

^H           W»  H.  Jamea. .«.*»,». 

^m                      MANKIKOTON  TWP. 

^H            (No  pbyftlcfaiia  reported.) 

^H                              DLDMAK3  TWP, 

^m          James  B  Ware 

^m           Harry  JobriiiOQ  .,,.» »^ 

^B                         PUJESaSOVB  TWP. 

^H           li  A   T>  Allfn 

AUoway. 

Tanton 
Hancock's  Bridge. 

Pennjvllla. 

Pedrlcktown. 

Woodstown. 

StiarpBtnwn, 
Woodstown. 

PirrSGKOVB  TWP. 

A.  B.  WoodmC, .. 

<:.  P.  Atkinson ,.„ 

J.  P.  Cheatman 

Chaa.  Kobimon  „. .„ 

QUINTON  TWP. 

W.  Scmti^niHb  ....« „.,«, 

William  Palriek,  Jr 

CITV  OP  aALEM. 
Qiif nton  Ulbbon. ......  ..„■♦, 

Tbeophtlu*  Patterson. 

Edward  Hharp ^ «„ 

8.  A.  Warldiiigton.. « 

Or,  Jacks<>ti„.  .„^„...., 

Dr.  Beckfl 

Dr.  BtkliTback ,.« 

Dr.  Sh^rmn.^ ,  ,„„. 

Dr  Wiley «.. 

Jaini^a  Patterson .  .....„.,«„* 

Henry  Cbevaune ^. 

VPPER  PBHWa  HICK  TWP. 

Maybew  Johnson .-.......«.». 

John  H.  QniflT  ...... .„*,.,«*^ 

J(»bii  Hummerin 

Daniel  fiarrlK»a «, 

Pnvid  Moore.       .  .  ...  ...™. 

Elmer.                 ^_ 
PalatlDCu          ^H 

Elmer.             ^^H 

Quinton.          ^^H 

\ 

Penna  Grove.            ■ 
Daretovn*                1 

^B                       f  jri,-,|.    pjuiH           

^H           n*..K  r.iitnan 

^H            p  /I  «a.^ii.inr 

M.  H.  Curry.. «.„.««., 

TJPPKR  PITTSOROVR  TWP. 
W.J.   PftUldiDJf.. 

^V           Chiirles  Ncwion « 

'                  Miinmi  Fiister. „ 

B              J 
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SOMERSET  COUNTY. 


BXDXIhSTER  TWP. 

J.  B.  Beekman 

Edward  Perry^ 

Edwin  B.  Farrell 

•       BK11NARD6  TWP. 

A.  F.  Vonrhles-.......^... 

John  Darton 

R.  Van  Dom ^ 

Ft  Jooea 

E.  M.Steele. 

BRANCH  BUBO  TWP. 

Adonis  Nelson 

BRIDGEWATXB  TWP. 

H.  Q.  Wagoner ^ 

A.  P.  Hunt •.. 

Wm.  J.  Swinton. „.. 

Wm.  B.  Mathewson  .... 

J.  F.  Williams.. 

Artbar  Kenney 

Joseph  E  Wright 

J.  P.  Hecht 

J.  F.  Berg. 

J.  L.  Compton 

E.  B  roDover 

Edwin  T  Davis.. 

a  P.  p.  Fisher. 

B.  B  Mi»thewt» 


P.  O.  ADDRESS. 


Pluckamin. 
Peapack. 


Baskingridge. 

Liberty  rorner. 

Baskingridffe. 

beraara&Tille, 


Neshanic  Station. 
SomerviUe. 


Raritan. 
North  Branch. 
Bound  Brook. 
MartinviUe. 
Bound  Brook. 


NAME. 


FBANKUM  TWP. 

Wm.  B.  RIbble 

Farley  Fibher 

O.  G.  Hoaglsnd.. 

HILLSBOROUGH  TWP. 

William  H.  MerrifU 

George  Van  Nei>t 

H.  O.  B.  Taylor. 

J.  E.  Ander&on 

MONTGOMERY  TWP. 

Wellington  B.  Searle....... 

Abram  B.  Mosher.... 

Jesse  S.  B.  Kibble 

Peter  Skillman 

Lucius  O.  Tompkins........ 

NORTH  PLAINFIELD  TWP. 


J.  H.  Carman 

W.  E.  Mattison .. 


WARREN  TWP. 

Peter  J.  Zeglio..... 


p.  O.  ADDRESS. 


East  Millstone. 
Middlebwth. 
Frahklin  Park. 


South  Branch.. 
Millstone. 


Neshanic. 


Rocky  Hill. 
Grlggstown. 
Harlingen. 


Plainfleld. 


WarrenTille. 


SUSSEX  COUNTY. 


NAME. 

p.  O.   ADDRESS. 

NAME. 

p.  0.  ADDRESS.      " 

ANDOVER  TWP. 

John  Miller 

Andover. 
Stanhope. 
BranchvlUe. 

Andover. 

Hamburgh. 

LAFAYETTE  TWP. 

John  C.  Strader 

Lafayette. 

John  C.  Clark.. 

John  L  Allen 

BYAAM  TWP. 

Charles  R  Nelden 

MONTAGUE  TWP. 

(No  physiclaiis  reported.) 

TOWN  OF  NEWTON. 

Levi  D  Miller   

C.  H.  Davison 

PRANK FORD  TWP 

Newton. 

Kphraim  Morrison 

Joseph  Hedges. 

Thef>philns  H.  Andress 

'  W.  Henry  Lewis. 

" 

J.  C.  Price 

•• 

E.  A.  Dalrymple 

T.  George  Cusacii 

•• 

Eugene  Sbumo 

8ANDY8TON  TWP. 

James  N.MlUer 

Mariin  Cole.. 

SPARTA  TWP. 

William  H.  Douglas. 

STILLWATER  TWP. 

Charles  V.  Moore 

Joseph  U.  McCaughen 

GREEN  TWP. 

Sidney  B.  Straley 

I^iytons 
Haioesville. 

HAMPTON  TWP. 

(No  physicians  reported.) 

HARDY8T0N  TWP. 

J.  B.  Pellet 

Ogdensbui^ 
Stillwater. 

J.  P.  Couse 

SWAItSWOOd. 
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WARBBN  COUNTY. 


NAMS. 

ALLAMUCHY  TWP. 

Wm.  L.  Ldnabury^ 

TOWM  OF  BKLYIDEBK. 

P.  P.  Brakeley , 

W.  H.  McGee .*. 

E.  tf.  Bergen ^ 

Wm.  C.  Aibertaoiu. 

ComMys  P&ul 

P.  P.  Lefferts , 

BLAIBSTOWN  TWP. 

John  C.  Johnson ^ 

Harry  O.  Carhart , 

Milton  N.  Armstrong 

William  H.  Vail 

FBANKUN  TWF. 

8.  B.  Crisman. ^ 

8.  A.  Welch 

PBELIN0HUT8EN  TWP. 

F.  Rorbach ^. 

GBKXNWICH  TWP. 

Enos  Beatty 

P.  P.  Halshizer ^ 

HACKBTT8T0WN  TWP. 

John  S.Cook 

R.L.Cook. 

A.  E.  Martin.. ^ 

A.  C.  Vanaickle 

Theo.  Crane 

J.  W.  Dalrymple^.. 

HABDWICK  TWP. 

(No  physicians  reported.) 

HABMONT  TWP. 

James  D.  Dewitt. ^ 

Oamer  H.  Cline 

HOPE  TWP. 

A.L.Gibbs 


p.  O.  ADDBBBB. 


Allamnchy. 
BelTidere. 


Blairstown. 


Broadway. 
Asbury. 


Johnsonsbnrgh. 
StewartsyiUe. 

Haokeitstown. 


Hkirmony. 


Hope. 


NAME. 
INDEPEIIDBMCB  TWP. 

8.  W.  Rowell- 

KNOWLTON  TWP. 

Samuel  H.  Johnson......^.... 

Robert  Bond ^ ,^ 

LOPATOONG  TWP. 

(No  physicians  reported.) 

MANSFIELD  TWP. 

Henry  M.  Cox. 

OZFOBD  TWP. 

Geo.  8.  Dearborn ............... 

L.  B.  Hoagland 

O.  O.  Lnmson.. 

Bonn.  W.  Hoagland........... 

PAHAQUABBY  TWP. 

(No  physicians  reported.) 

TOWN  OF  PHILLIPSBUBO. 

J.  P.  Sheppard 

J,  A.  Keese..... •.*...••...•. ...... 

L.  C  Osmun.M....M.....M 

R.  8.  Stewart 

James  Cavanaugh,  Jr... 

Isaac  Barber.. 

L.  D.  Bieber 

Charles  Crevllng 

J.  H.  Griffith 

H.  O.  Carhart 

H.  R.  West 

POHATOONG  TWP. 

Nathan  Case.. 

J.  8.  Albright 

WASHINGTON  TWP. 

William  Hartpence.. 

Joeeph  Cook.. 

P.  M.  Cook 

W.  M.  Baird 

J.  McKinistry... 

William  Stites.. 

H.  8.  Punk 


p.  O.  ADDBE8B. 


Vienna. 


Delaware. 
KnowltOD. 


Port  Murray. 


Oxford. 


PhllUpsbnrg. 


ReiglesYllle. 
Springtown. 


Washington 


Port  Colden. 


REPORT 

OF  THE 

BUREAU  OF  VITAL  STATISTICS 

OF  THE 

STATE  OF  NEW  JERSEY 

FOR   THE 

Statistical  Year  from  July  1st,  1886,  to  July  1st.  1887. 

WITH  CLIMATOLOGY,  ETC. 


DEPARTMENT  OF  STATE. 
TO  HON.  HENRY  C.  KELSEY.  SECRETARY  OF  STATE 

By  EZRA  M.  HUNT,  M.D.,  D.Sc, 

Secretarjr  and  Ucdlcal  Superintendent  of  Vital  StatiiAlca. 


REPORT  ON  VITAL  STATISTICS 

BY  THE  MEDICAL  SUPERINTENDENT  OP  VITAL  STATISTICS. 


INTRODUCTION. 

The  attention  of  all  City  Clerks,  Township  Assessors  and  LocaP 
Boards  of  Health  is  especially  called  to  chapter  X.XXTX,  of  Laws  of 
1888,  as  to  vital  statistics^  approved  February  15th,  1888i 

While  not  altering  in  any  essential  particulars  the  fbrmer  laws,  it, 
restates  and  codifies  them  and  makes  their  execution  more  direct.  The 
Local  Boards  are  charged  with  the  duty  of  enforcing  it.  It  is  a  very 
important  duty.  It  does  not  strike  the  member  of  a  Bomxl  of  Health 
who  has  not  studied  the  matter,  that  these  returns  are  the  foundation 
of  the  best  health  administration.  Yet  all  leading  sanitary  authorities 
insist  that  we  must  keep  a  credit  and  debtor  account  of  the  people  if 
we  would  study  sanitary  conditions.  Marriage  tells  us  of  the  number 
of  families.  Births  inform  us  of  the  material  on  hand. and  the  ages,, 
since  the  effects  of  susceptibility  and  exposure  are  much  determined 
by  this.  Death  tells  us  of  the  operation  of  insanitary  foroes*  The 
Inspector  who  knows  how  to  study  the  items  has  an  important  guide 
to  his  work.  We  earnestly  call  upon  Local  Boards  by  information,, 
by  urgent  personal  address  to  any  that  are  neglectful,  and,. if  need  be,, 
by  summary  proceeding  to  enforce  the  law.  See,  also,  section  12  (VII.), 
chapter  LXVIII.,  Laws  of  1887. 

We  note  the  changes  in  the  present  law  t 

I.  The  penalty  for  neglect  of  return  of  marriage,  birth  or  death  is^ 
made  uniform,  viz.,  $20. 

II.  Section  2  gives  authority  to  all  in  charge  of  returns  of  births  to 
provide  and  send  to  each  physician  twelve  prepaid  envelopes  each  year, 
for  the  monthly  return  of  births,  the  expenses  to  be  paid  by  the  usual 
disbursing  oflBcer  of  the  city  or  township^  But  the  failure  of  any 
physician  to  receive  these  does  not  excuse  the  non-return.. 
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III.  Section  3  makes  it  lawful  in  c^ses  where  there  has  been 
sadden  death  without  medical  attendance,  or  where  the  medical  at* 
tend  in  t  ib  sick  or  absent,  for  another  physician  to  give  certificate. 
Thin  IB  only  meant  far  extreme  and  exceptional  cases,  and  the  fact  of 
inability  to  secure  from  the  attendant  must  be  stated  on  the  certificate; 

IV*  Section  6  allows  an  undertaker,  for  his  convenience,  to  pro- 
cure a  permit  of  burial  (where  this  is  required  for  burial  instead  of 
the  certificate  of  death)  in  the  town  in  which  he  lives  or  where  the 
burial  is  to  l)e  made,  but  as  in  such  cases  the  city  clerk  has  to  mail  the 
certificate  of  death  given  him  in  exchange,  to  the  local  assessor,  the 
undertaker  is  required  to  pay  postage.     * 

V.  Section  8  requires  the  same  where  the  body  is  to  be  removed 
frotn  the  State  and  the  undertaker  finds  it  more  convenient  to  get  a 
permit  in  the  town  in  which  he  resides,  instead  of  the  assessor  in 
whose  township  the  death  occurred. 

VI.  Section  9  is  a  new  section  and  requires  the  keeper  of  every 
incorporated  cemetery  to  keep  a  record  of  interments,  open  at  all 
|iroj>er  time^  to  the  inspection  of  Local  Boards  or  of  i^enta  of  the  State 
Bureau  of  Vital  Statistics,  Local  Boards  should  notify  each  sach 
local  cemetery  of  this  law. 

VII*  Section  1 5  makes  it  the  duty  of  the  Health  Inspector,  the 
Registrar  of  Vital  Statistics  and  members  of  the  Local  Board  of 
Health  to  enforce  the  law,  and  simplifii^  the  mode  of  recovering  the 
penalty. 

In  all  other  respects  the  act  conforms  to  former  acts. 

The  law  is  a^  follows : 
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CHAPTER   XXXIX.,    LAWS   OF    1888. 

[Approved  Febrnarj  15th,  1888.] 

An  Act  to  secure  in  this  state  the  certification  of  marriages,  births 
and  deaths,  and  of  the  vital  facts  relating  thereto,  and  to  provide 
for  the  record  thereof. 

1.  Be  IT  ENACTED  by  the  Senate  and  OenercU  Assembly  of  the 
8UUe  of  New  Jersey,  That  it  shall  be  the  duty  of  every  judge  of  any 
<x)urt  of  common  pleas,  justice  of  the  peace,  recorder,  police  justice, 
mayor,  minister  of  the  gospel,  and  other  person  who  shall,  under  the 
authority  of  any  law  of  this  state,  solemnize  any  marriage  therein, 
and  the  clerk  or  keeper  of  the  minutes  of  any  religious  society  before 
which  any  marriage  shall  be  solemnized  in  this  state,  to  transmit  to 
the  officer  hereinafter  designated,  within  thirty  days  after  such  sol- 
emnization, a  certificate  of  each  and  every  marriage  solemnized  by 
any  such  minister,  magistrate  or  other  person,  or  before  any  such 
religious  society,  which  certificate  shall  set  forth  particularly  the 
name,  age,  parentage,  birthplace,  occupation  and  residence  of  each  of 
the  persons  married,  the  time  and  place  of  the  marriage,  the  condition 
of  each  of  the  persons  married,  whether  single  or  widowed,  the  name 
of  the  minister,  magistrate  or  person  by  whom,  or  of  the  religious 
society  before  which  the  marriage  was  solemnized,  and  the  names  and 
residences  of  the  witnesses ;  any  minister,  magistrate  or  other  person, 
or  clerk  or  keeper  of  the  minutes  of  any  religious  society,  who  shall 
neglect  or  fail  to  transmit  such  certificate  to  the  officer  hereinafter 
•designated,  within  the  time  aforesaid,  shall  be  liable  to  a  penalty  of 
twenty  dollars. 

2.  And  be  it  enacted.  That  it  shall  be  the  duty  of  the  physician  or 
midwife  present  at  the  birth  of  any  child  born  in  this  state,  and  in 
oase  there  be  no  physician  or  midwife  present,  then  of  the  parents 
or  either  of  them,  to  transmit,  within  thirty  days  after  such  birth,  to 
the  officer  hereinafter  designated,  a  certificate  of  such  birth,  which 
certificate  shall  set  forth  particularly,  as  far  as  they  can  be  obtained, 
the  day  of  the  month  and  year  of  the  birth,  the  township,  city  or 
municipality,  and  the  county,  in  which  the  birth  occurred,  the  name 
of  each  of  the  parents,  the  maiden  name  of  the  mother,  the  birthplace, 
residence  and  occupation  of  each  of  the  parents,  the  sex  and  color  of 
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of  the  child  if  it  be  Damed,  and  the 


•f  the' 


the  childj  the  name 
attendiDg  physician  or  midwife  if  any  there  be^  it  shall  also  be  the 
duty  of  the  assessor  of  every  township,  and  of  the  clerk  or  the  person 
acting  as  registrar  of  vital  statistics  in  every  city,  borough,  town  or 
other  local  municipal  government,  between  the  first  and  tentk  days  of 
April,  in  each  and  every  year,  to  mail  to  each  physiciaa  or  midwife 
residing  id  such  township,  city,  borough,  town  or  other  local  tnaaici* 
pal  government,  or  to  supply  to  every  such  physician  or  midwife  on 
application  therefor^  twelve  envelopes  of  proper  sixe,  each  witk  a  two- 
cseut  postage  stamp  thereon,  to  be  provided  at  the  expense  of  the  town- 
ship, city,  borough,  town  or  other  local  municipal  government,  for  the 
use  of  said  physicians  and  midwivcs  in  transmitting  said  certificates  of 
birth  to  the  officer  hereinafter  designated ;  any  physician,  midwife  or 
parent  whose  duty  it  may  be  to  transmit  such  certificate  as  aforesaid, 
and  who  shall  neglect  or  fail  to  perform  such  duty  within  the  time 
above  limited,  shall  be  liable  to  a  penalty  of  twenty  dollars;  and  the 
asseaaor  of  any  township  who  shall  ascertain  that  any  physician,  mid- 
wife or  parent  has  neglected  or  failed  to  jierform  such  duty  as  afore- 
said, within  the  time  above  limited,  shall  foiihwith  make  and  sign  a 
certificate  setting  forth  the  particulars  hereinabove  specified,  and  shall 
mark  the  same  with  the  words  *^  s{>ecial  return,*'  but  no  such  certifi- 
cate of  the  assessor  and  no  failure  of  any  assessor,  clerk  or  registrar 
of  vital  statistics  to  mail  the  euvelopes  aforesaid,  shall  release  any 
physician  or  midwife,  or  any  parent,  from  the  duty  of  certifying  such- 
birth  in  the  manner  aforesaid,  nor  frouoi  the  penalty  incurred  by  any 
neglect  or  failure  to  certify  such  birth. 

3.  And  be  ii  enacted^  That  when  any  person  shall  die  within  iim 
state,  it  shall  be  the  duty  of  the  physician  who  shall  have  attended  such 
person  during  his  or  her  last  sickne^  to  furnish  to  the  undertaker,  or 
any  member  of  the  family  applying  therefor,  a  oertificate  of  such 
death,  which  certificate  shall  set  forth  particularly,  to  the  best  of  such 
physician's  knowledge,  the  name,  age,  sex,  color,  nativity,  occupadoo,, 
last  place  of  residence,  the  township,  city  or  municipality,  and  the 
county  within  which  the  death  occ^urred,  and  the  cause  of  death ;  if 
no  physician  shall  have  attended  such  deceased  person  during  his  or 
her  last  sickness,  or  if  the  physician  who  shall  have  attended  such 
deceased  person  shall  be  absent  or  sick,  so  that  no  certificate  of 
death  can  be  obtained  from  him  in  time  for  burial,  then  and  in 
either  of  such  cases  it  shall  be  lawful   for  any  pliysician  to  whom- 
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application  may  be  made,  after  having  viewed  and  examtoed  the 
■dead  bodjj  and  being  satisfied  that  the  deceased  person  did  not 
<^me  to  hie  or  her  death  by  the  contrivance,  aiding,  procuring 
or  other  misconduct  of  any  person  or  persons,  to  furnish  such 
certificate  as  aforesaid ;  in  case  the  attending  physician,  or  the 
physician  applied  to  as  aforesaid,  after  having  consented  to  act  upon 
such  application  and  viewed  and  examined  the  dead  body,  shall  refuse 
to  furnish  such  certificate  as  afor^aid,  except  upon  the  ground  afore- 
said, he  shall  be  liable  to  a  penalty  of  twenty  dollars;  and  if  any 
physician  shall  refuse  to  furnish  such  certificate  as  aforesaid,  upon  the 
ground  aforesaid,  the  same  proceedings  shall  be  had  sa  are  provided 
by  law  for  the  investigation  of  the  cause  of  violent,  sudden  or  casual 
deaths,  and  the  physician  or  officer  who  shall  conduct  such  investiga- 
tion shall  furnish  such  certificate  of  death  as  aforesaid* 
b  4.  And  be  it  enacted^  That  every  certificate  of  marriage  or  birth 
"required  to  be  made  by  the  first  and  second  sections  of  this  act  shall, 
in  any  city,  borough,  town  or  other  local  municipal  government,  be 
transmitted  to  the  registrar  of  vital  statistics,  if  there  be  such  officer, 
and  if  not,  then  to  the  clerk  of  the  city,  borough,  town  or  other 
municipal  government  in  which  such  marriage  or  birth  shall  occur ; 
and  in  any  township  every  such  certificate  shall  be  transmitted  to  the 
assessor  of  the  township  in  which  such  marriage  or  birth  shall  occur, 
or  if  there  be  no  assessor  in  office,  then  to  the  township  clerk, 

6.  And  be  U  enctcUdj  That  every  certificate  of  death  required  to  be 
made  by  the  third  ^tion  of  this  act,  shall,  where  the  death  occurs 
within  any  city,  borough,  town  or  other  local  municipal  government, 
be  delivered  to  the  registrar  of  vital  statistics  of  such  city,  borough, 
town  or  other  local  municipal  government,  if  there  be  such  officer, 
and  if  there  be  no  such  officer,  then  to  the  clerk  thereof,  and  said 
rt^istrar  or  clerk  shall  thereupon  issue  a  permit  for  the  burial  of  the 
body  of  the  deceased  j>erson  descriljed  in  said  certiticate  of  death,  and 
shall  forthwith  give  said  permit  to  the  imraon  delivering  to  him  the 
certificate  of  d^th,  which  permit  shall  be  authority  for  the  burial  of 
such  body,  but  the  said  certificate  of  death  shall  be  retained,  to  be 
disposed  of  as  hereinafter  directed  ;  where  the  death  occurs  within  any 
township  and  the  burial  is  to  be  made  in  any  place  in  this  state  not 
within  the  limits  of  any  city,  borough,  town  or  other  municipal  gov- 
ernment, every  certificate  of  such  death  which  shall  be  furnished  to 
the  undertaker,  or  other  person  acting  as  undertaker,  shall  of  itself 
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constitute  a  sufficient  authority  for  such  burial ;  and  where  the  death 
occurs  within  any  township  and  the  burial  is  to  be  made  within  the^ 
limits  of  any  city,  borough,  town  or  other  local  municipal  government 
of  this  state^  every  certificate  of  such  death  shal!  be  delivered  to  the 
or  of  such  township,  if  there  be  one  in  office,  or  if  there  be  no 
assessor  in  office,  then  to  the  clerk  of  such  township,  which  assessor 
or  clerk  shall  thereupon  issue  a  permit  for  the  burial  of  the  body  of 
the  deceased  person  described  in  such  certificate  of  death^  shall  give 
said  permit  to  the  person  delivering  to  him  the  certificate  of  death, 
and  shall  retain  the  certificate  of  death,  to  be  disposed  of  as  herein* 
after  directed;  provided,  Aoi^et^er,  that  when  a  death  shall  occur 
within  any  city,  borough,  town  or  other  local  municipal  government 
now  existing,  or  which  shall  hereafter  exist,  within  the  limits  of  any 
township,  then  and  in  such  case  a  permit  for  burial  shall  be  obtained 
in  the  same  manner  as  in  other  cities,  boroughs,  towns  and  local 
municipal  governments;  and  provided  further^  that  when  a  death 
shall  occur  within  any  township  and  the  burial  is  to  be  made  within 
the  limits  of  any  city,  borough,  town  or  other  local  municipal  govern- 
ment of  this  state,  the  certificate  of  any  such  death  majr  be  delivered 
if  it  be  more  convenient,  by  the  undertaker  or  perst>n  acting  as  under* 
taker,  to  the  registrar  of  vital  statistics,  if  there  be  such  officer,  or  if 
there  Ije  no  such  officer,  then  to  the  clerk  of  the  city,  borough,  town 
or  other  local  municipal  government  within  which  such  undertaker 
or  person  acting  as  undertaker  may  reside,  or  within  which  the  burial 
is  to  be  made,  but  in  all  such  cases  it  shall  be  the  duty  of  such  under- 
taker or  person  acting  as  undertaker,  to  deliver  with  said  certificate  of 
death,  in  writings  to  such  registrar  or  clerk,  the  name  and  post-office 
address  of  the  assessor,  if  there  he  such  officer,  and  if  there  be  none* 
then  of  the  clerk  of  the  township  in  which  the  death  shall  have 
occurred,  and  also  the  sum  of  two  cents  to  pay  for  postage,  and  said 
registrar  or  clerk  shall  immediately  issue  a  permit  for  burial  as  in 
other  cases  and  shall  immediately  transmit  such  certificate  by  mail  to 
the  assessor  or  clerk  whose  name  and  post-office  address  shall  have 
been  furnished  as  aforesaid,  and  for  any  neglect  or  failure  so  to  tr&ii»- 
mitsuch  certificate,  such  registrar  or  clerk  shall  he  liable  to  a  penalty 
of  twenty  dollars, 

6.  And  be  it  enadedj  That  in  case  where,  on  account  of  the  absence 
of  the  registrar  of  vital  statistics  or  the  clerk  of  any  city,  borough, 
town  or  local  municipal  government,  or  for  any  other  sufficient  reason* 
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it  may  be  impossible  to  obtain  from  such  registrar  or  clerk  a  permit  in 
time  for  barial,  it  shall  be  lawful  for  any  judge  of  the  court  of  commoi> 
pleas  or  any  justice  of  the  peace  of  the  county  in  which  the  death  oc- 
curred^ on  presentation  of  the  certificate  of  death  to  him,  and  being- 
satisfied  that  such  certificate  is  genuine,  and  that  no  permit  can  be  ob- 
tained in  time  for  burial  from  the  clerk  aforesaid,  to  issue  a  special 
permit  for  burial  in  the  following  form :  ^'  It  being  impossible  to 
obtain  a  burial  permit  from  the  r^istrar  of  vital  statistics  or  the  clerk 
of  the  [stating  here  the  name  of  the  city,  borough,  town  or  other  local 
municipal  government],  on  account  of  [stating  here  the  reason],  I,  a 
judge  of  the  court  of  common  pleas  [or  a  justice  of  the  peace]  of  the 
county  of  ,  do  hereby  grant  this  special  permit  for  the 

burial  of  ,  whose  death  has  been  duly  certified  to  me,'^ 

which  permit  shall  be  dated  and  signed  by  such  judge  or  justice;  the 
said  judge  or  justice  shall  transcribe  a  copy  of  said  permit  upon  the- 
back  of  the  certificate  of  death,  shall  give  the  original  permit  to  the 
person  delivering  to  him  the  certificate  of  death,  and  shall  transmit 
the  certificate,  with  the  transcription  thereon  indorsed,  by  mail,  in  an 
envelope  marked  '^  burial  permit,"  to  the  state  bureau  of  vital  statistics, 
at  Trenton ;  the  judge  or  justice  who  shall  issue  any  such  permit  shall 
be  entitled  to  charge  and  receive  from  the  person  presenting  to  him 
such  certificate  of  death  the  sum  of  fifteen  cents. 

?.  And  be  it  enaoted.  That  in  case  any  person  shall  die  without  this 
state,  and  his  or  her  body  shall  be  brought  into  this  state  for  burial, 
it  shall  be  the  duty  of  the  family  undertaker  or  other  person  convey- 
ing such  body  into  this  state,  to  bring  therewith,  or  send  beforehand^ 
a  certificate  of  death  made  by  the  physician  who  attended  such  de- 
ceased person  during  his  or  her  last  sickness,  setting  forth  the  par- 
ticulars specified  in  the  third  section  of  this  act,  or  in  lieu  thereof,  a 
certificate  of  death,  setting  forth  said  particulars,  may  be  obtained 
from  any  physician  duly  authorized  to  practice  medicine  within  this 
state,  who  shall  reside  within  the  township,  city,  borough,  town  or 
other  local  municipal  government  within  which  the  burial  is  to  be 
made,  and  who  shall  have  made  proper  inquiry  as  to  the  facts  required 
to  be  certified,  and  satisfied  himself  as  to  the  same;  if  the  burial  of 
such  body  shall  be  made  in  any  township  of  this  state,  such  certificate 
as  aforesaid  shall  constitute  a  sufficient  permit  for  burial ;  but  if  the 
burial  shall  be  made  in  any  city,  borough,  town  or  local  municipal 
government  of  this  state,  the  said  certificate  shall  be  delivered  to  the 
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r^istrar  or  clerk  thereof,  who  shall  issue  a  permit  for  barial^  as  in 
cases  where  deaths  shall  occur  within  the  city,  borough,  town  or  local 
municipal  governmeDt  af  which  such  registrar  or  clerk  is  an  officer. 

8.  And  be  it  etmctedy  That  any  uiiflertaker  or  other  person  who 
shall  be  about  to  reraove  from  this  state  the  body  of  any  deceased  per- 
son who  shall  have  died  within  this  state,  shall,  prior  to  such  removal, 
obtain  a  certilieate  of  the  death  of  such  jierison,  as  required  by  the 
third  section  of  this  act,  and  such  oeriiScate  shall  be  presented  to  the 
assessor  of  the  township  in  which  the  death  shall  have  occurred^  if  , 
there  be  such  officer,  or  if  there  be  none,  then  to  the  clerk  thereof,  or 
to  the  registrar  of  vital  statistics  of  the  city,  borough,  town  or  other 
local  municipal  governoient,  in  which  the  death  shall  have  occurred, 
or  if  there  be  no  such  officer,  then  to  the  clerk  thereof,  who  shall 
issue  to  the  person  presenting  such  certificate  a  general  or  transit  per- 
mit, according  as  the  case  may  require;  or,  if  the  death  shall  have 
occurred  in  any  township,  and  it  shall  be  more  convenient  to  present 
said  certificate  of  death  to  the  clerk  of  sunie  city,  borough,  town  or 
other  local  municipal  government,  such  course  may  be  adopted,  but 
the  person  presenting  such  certificate  shall,  in  such  c^se,  also  furnish 
said  clerk  with  the  name  and  post-office  address  of  the  assessor,  it 
there  be  such  officer,  and  if  there  be  none,  then  of  the  clerk  of  the 
township  in  which  the  death  shall  have  w^curred,  and  shall  also  pay 
to  said  clerk  the  sura  of  two  cents,  and  said  clerk  shall  thereujx^n  issue 
a  general  or  transit  permit  as  aforesaid,  and  shall  also  forth  with  transmit 
said  certificate,  by  mail,  to  the  assessor  or  clerk,  whose  name  and  post- 
office  address  shall  have  been  furnished  as  aforesaid,  and  for  any  neg- 
lect or  failure  so  to  transmit  such  certificate,  said  clerk  shall  be  liable 
to  a  penalty  of  twenty  dollars,  | 

9.  And  be  U  enacted^  That  it  shall  be  the  duty  of  the  keeper  of 
every  cemetery  within  this  state,  owned  by  any  cemetery  company 
organized  under  any  law  of  this  state,  to  keep  a  record  of  all  inter- 
ments made  in  such  cemetery,  which  record  shall  include  the  name  of 
the  person  interred,  last  pla<>eof  residence  and  the  name  of  the  under- 
taker, or  person  acting  as  undertaker ;  said  reconl  shall  be  a  public 
record  and  at  all  times  open  to  the  inspection  of  aqy  persons  who, 
under  any  of  the  laws  of  this  state,  shall  have  duties  imposed  upon 
them  relating  to  the  procurement  or  tabulation  of  vital  statistics, 

10.  Aiul  be  it  enacted f  That  it  shall  be  the  duty  of  every  undertaker 
in  this  state,  and  of  every  person  acting  as  undertaker  in  this  statey 
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to  traQSDiit  hj  mail  or  othervnjse  to  the  assessor  of  the  towoshtp,  or  if 
there  be  no  asaesaor,  then  to  the  clerk  of  the  township,  within  five 
days  after  borial,  the  certificate  of  death  which  he  may  have  received 
and  used  as  a  burial  permit  in  the  case  of  any  persoQ  who  shall  have 
died  in  such  township,  or  of  any  person  who  shall  have  died  out  of 
this  state  and  been  buried  in  such  township,  and  if  he  shall  neglect  or 
fail  80  to  do  he  shall  be  liable  to  a  penalty  of  twenty  dollars;  and  any 
undertaker,  or  person  acting  as  undertaker,  who  shall  bury  within  this 
state  the  body  of  any  deceased  person  without  having  first  received  a 
permit  for  burial,  according  to  the  true  intent  and  meaning  of  this 
act,  and  any  clerk  who  shall  sign  any  permit  for  burial  an^  deliver 
the  same,  or  knowingly  suffer  it  to  be  delivered^  to  any  undertaker  or 
other  person,  without  having  first  received  a  certificate  of  death,  ac- 
cording to  the  true  intent  and  meaning  of  this  act,  shall  be  liable  to  a 
penalty  of  fifty  dollars. 

11,  And  be  it  enacted^  That  any  minister  of  the  gospel,  magistrate, 
physician,  midwife  or  other  person,  who  shall  knowingly  make  any 
false  ccrtificiite  of  marriage,  birth  or  death,  shall  be  deemed  guilty  of 
a  misdemeanor,  and  on  conviction  thereof  shall  be  liable  to  a  fine  not 
exceeding  one  hundred  dollars  or  imprisonment  in  the  county  jail  for 
a  period  not  exceeding  three  months,  or  both,  at  the  discretion  of  the 
court, 

12*  And  be  U  enacted ^  That  it  shall  be  the  duty  of  the  assessor  and 
clerk  of  every  township,  and  of  the  registrar  of  vital  statistics  and 
the  clerk  of  every  city,  borough,  town  or  other  local  municipal 
government  in  this  state,  on  or  before  the  fifteenth  day  of  each 
calendar  month,  to  transmit  by  mail  to  the  state  bureau  of  vital 
statistics,  at  Trenton,  in  an  envelope  marked  "  vital  statistics,"  all  the 
certificates  of  marriages,  births  and  deaths  received  by  such  oflBcer,and 
of  all  "special  returns"  of  births  made  during  the  preceding  month  ; 
and  every  such  assessor,  registrar  or  clerk,  upon  receiving  a  certificate 
from  the  medical  superintendent  of  said  bureau  of  the  whole  number 
of  certificates  of  marriages,  births  and  deaths  returned  as  aforesaid, 
shall  be  entitled  to  receive  from  the  proper  disbursing  officer  of  the 
township,  city,  borough,  town  or  other  local  municipal  government  in 
which  such  aaseaaor^  registrar  or  clerk  shall  be  an  officer,  the  sum  of 
ten  cents  for  each  marriage,  birth  and  death  so  returned,  the  receipt 
for  which  shall  be  attached  to  the  said  certificate  of  the  said  medical 
f^Qperintendent,  and  no  payment  shall  be  made  unless  such  certificate 
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be  produced  j  and  ib  shall  farther  be  the  duty  of  the  r^istrar  of  vital 
statistics  or  the  clerk  of  every  city  containing  thirty  thousand  iohab- 
itant^  or  over  {provided  he  has  been  or  shall  be  so  directed  by  the 
oommon  couacil  or  other  governing  body  thereof),  before  transmitting 
said  certificates  to  the  state  bureau  of  vital  statisticBy  to  make  a  com* 
plete  record  of  the  marriageSj  births  and  deaths  occurring  in  such  city, 
which  record  shall  be  a  transcript  of  the  names  and  vital  facts  app^r- 
ing  upon  the  certificates  of  marriages,  births  and  deaths  delivered  to 
him  as  hereinbefore  directed  ;  the  said  record  shall  be  so  made  up  that 
the  marriagea,  the  births  and  the  death??  shall  appear  in  separate  and 
distinct  ^lasseSj  in  books  of  such  form  as  may  be  approved  by  the  local 
board  of  health,  and  for  making  such  record  the  said  registrar  or  clerk 
shall  be  entitled  to  receive  from  the  disbursing  officer  of  said  city  the 
sum  of  three  cents  for  each  certificate  thus  recorded,  in  addition  to  his 
other  fees  and  salary, 

13.  And  be  it  enacted^  That  it  shall  be  the  duty  of  the  medical 
fiuperintenfient  of  said  bureau  to  cause  the  certificates  of  mamageSi 
births  aud  deaths  received  by  said  bureau  pursuant  to  the  provisioiia 
of  this  act,  to  be  alpliabetically  indexed,  and  in  connection  with  said 
index  to  cause  to  be  transcribed  or  otherwise  recorded  from  said 
certificates  such  of  the  vital  facts  appearing  thereon  as  the  state  bureau 
of  vital  statistics  may  deem  necessary  and  useful ;  the  index  to  the 
-certificates  of  miirriages,  of  births  and  of  deaths,  with  said  record  of 
vital  facts,  shall  be  kept  separate  and  distinct  from  one  another,  and 
ehall  further  be  so  arranged  as  to  present  in  separate  and  distinct 
classes  the  iudex  and  record  for  each  county,  and  for  each  city, 
borough,  tovvu  and  other  local  municipiil  government  containing  five 
thou4and  inhabitants  or  over,  which  index  and  reeonl  thus  prepared 
and  clasiiified  shall  be  preserved  a.^  a  public  record  in  the  office  of  the 
state  bureau  of  vital  statistics,  and  the  original  certificates  shall  be 
preserved  in  the  archives  of  the  state  bureau  of  vital  etatistica ;  any 
such  original  certificate,  or  any  copy  tliereof,  certified  to  be  a  true  copy 
under  the  hand  uf  said  medical  superintendent,  shall  be  received  in 
evidence  iu  any  court  of  this  state  to  prove  the  facts  therein  con- 
tained. 

14.  And  be  it  enacted^  That  it  shall  be  the  duty  of  the  state  bureau 
of  vital  statistics  to  eau'se  to  be  prepared  blank  forms  of  certificates  of 
marriages,  births  and  deaths,  and  of  burial  permits,  corresponding  to 
the  requirements  of  this  act,  which  forms,  together  with  such  sections 
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of  thiB  law  and  such  instmctioiui  and  explanations  thereof  as  the  said 
bareaa  may  deem  asefal  to  persons  having  daties  to  perform  under 
this  act,  shall  be  printed  and  supplied  in  the  same  manner  as  the 
blanks  and  stationery  for  the  use  of  the  several  departments  and 
public  offices  of  the  state  government  are  printed  and  supplied,  and 
shall  be  distributed  from  time  to  time  as  occasion  shall  require,  by  said 
bureau,  amongst  the  assessors  of  the  townships  and  the  registrars  and 
•clerks  of  the  cities,  boroughs,  towns  and  other  local  municipal  gov- 
ernments of  this  state ;  and  it  shall  be  the  duty  of  every  such  assessor, 
r^strar  and  clerk  to  make  and  keep  a  complete  list,  as  far  as  possible, 
of  all  ministers,  magistrates,  physicians,  midwives,  undertakers  and 
other  persons  required  to  perform  any  duties  under  this  act,  and  on  or 
about  the  first  day  of  May  of  each  year  to  send  to  each  such  person  a 
printed  copy  of  such  sections  of  this  act  and  of  such  instructions  and 
explanations  as  may  be  prepared  as  aforesaid,  and  also  to  furnish  tp 
each  such  person,  on  application,  free  of  charge,  a  reasonable  number 
of  said  blank  forms  as  such  person  may  require ;  and  all  certificates  of 
marriages,  births  or  deaths  shall  be  made  on  the  printed  forms  fur- 
nished by  said  bureau,  or  if  they  be  written  shall  conform  in  all 
respects  to  said  printed  forms. 

15.  And  be  it  enacted^  That  any  penalty  incurred  under  any  of  the 
provisions  of  this  act,  which  shall  relate  to  any  particular  marriage, 
birth  or  death,  may  be  recovered  with  costs  in  an  action  upon  contract 
in  the  name  of  the  local  board  of  health  of  the  township,  city,  borough, 
town  or  other  local  municipal  government,  within  whose  limits  such 
particular  marriage,  birth  or  death  shall  have  occurred ;  and  any  pen- 
alty incurred  which  shall  relate  to  any  particular  burial,  if  the  death 
occur  in  this  state,  may  be  recovered  in  like  manner  in  the  name  of 
the  local  board  of  health  of  the  township,  city,  borough,  town  or 
other  local  municipal  government,  within  whose  limits  the  death 
shall  have  occurred,  but  if  the  death  occur  without  this  state  then 
such  penalty  shall  be  recovered  with  costs  in  an  action  upon  contract 
in  the  name  of  the  local  board  of  health  of  the  township,  city, 
borough,  town  or  other  local  municipal  government  within  whose 
limits  such  burial  may  have  been  made;  it  shall  be  the  duty  of  any 
health  inspector,  registrar  of  vital  statistics  or  member  of  any  local 
board  of  health,  who  shall  know  or  be  informed  of  any  violation  of 
this  act,  whereby  any  penalty  may  have  been  incurred,  to  make, 
under  oath  or  affirmation,  a  complaint  against  the  person  incurring 
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Buch  violation  J  setting  forth  the  facts  of  such  violation^  and  to  file 
auch  complaint  with  the  clerk  of  any  district  court  or  any  justice  <]£ 
tlie  peace,  police  jnsticje  or  recorder  of  the  township,  city  or  munici- 
pality within  which  the  local  board  in  whose  name  the  suit  may  be 
brought  shall  have  jurisdiction,  and  the  clerk  of  the  district  courts 
the  justice  of  the  peace,  police  justice  or  recorder  with  whom  any 
complaint  shall  be  filed  as  aforesaid,  setting  forth  facts  sufficient  to 
show  that  any  penalty  prescribed  by  this  act  has  been  incurred,  is 
hereby  authorized  and  required  to  issue  process,  either  in  the  nature 
of  a  summons  or  warrant,  which  process,  when  in  the  nature  of  a 
warrant,  shall  be  returnable  forthwith,  and  when  in  the  nature  of  a 
summons  shall  be  returnable  in  not  less  than  five  nor  more  than 
fifteen  days ;  on  the  return  of  such  process,  or  at  any  time  to  which 
the  trial  shall  have  been  adjourned,  the  said  court,  justice  of  the 
peace,  polioe  justice  or  recorder ,  shall  proceed  to  hear  the  testimony 
and  to  determine  and  give  judgment  in  the  matter  without  the  filing 
of  any  pleadings,  and  if  judgment  shall  be  given  in  favor  of  the 
plaintiff,  execution  shall  be  forthwith  issued  against  the  goods  and 
chattels  and  person  of  the  defendant  for  the  amount  of  the  penalty 
with  costs  ;  the  officers  to  serve  and  execute  any  process  of  execution 
issued  as  aforesaid^  shall  be  the  constables  of  the  county,  which  ser- 
vice and  execution  shall  be  made  in  the  same  manner  and  under  the 
same  liabilities  as  prescribed  in  cases  of  the  service  and  execution  of 
process  and  executions  by  the  act  entitled  ^^  An  act  constituting  courts 
for  the  trial  of  small  causes  "  and  the  supplements  thereto  j  all  moneys 
recovered  in  any  such  action  shall  be  paid  to  the  local  board  of  health 
in  whose  name  the  suit  may  have  been  brought,  for  the  uses  of  such 
board. 

16.  And  be  it  enacted^  That  all  acts  and  parts  of  acts  inconsistent 
with  the  provisions  of  this  act  be  and  the  same  are  hereby  repealed, 
and  that  this  act  shall  take  effect  immediately. 

Approved  February  16th,  1888. 
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The  attention  of  all  those  oonoerned  is  especially  drawn  to  the  Cii^ 
cnlar  Letters  herewith,  marked  (a),  (b)  and  (c). 


GIBCnULB  liETTEB  (a). 

State  op  New  Jebsey, 

Bureau  op  Vital  Statistics, 

Trenton. 


•} 


The  neoessity  of  a  State  record  of  every  marriage,  birth  and  death^ 
the  l^al  rights  of  those  concerned,  and  the  penalties  for  neglect  or 
returns  are  sach  that  omission  to  obey  the  law  may  at  any  time  cause 
you  both  difficulty  and  expense.  We  shall  hereafter  take  it  for 
granted  that  all  know  the  law.  Returns  should  be  made  in  ink,  and 
care  used  as  to  dates.  All  city  clerks  and  assessors  can,  at  any  time^ 
supply  blanks  or  any  needed  information,  or  a  postal  directed 
"  Bureau  of  Vital  Statistics,  Trenton,  N.  J.,*'  will  bring  reply. 

Neglect  of  returns  of  birth  may,  at  any  time,  embarrass  as  to  proof 
of  age,  parentage,  pensions  or  other  l^al  inquiries,  and  also  cause  a 
defect  in  those  accounts  of  population  which  are  kept  in  the  interests 
of  social  progress  and  of  the  public  health. 

Neglects  as  to  returns  of  death  often  cause  the  greatest  l^al  com- 
plications, and  are  absolutely  necessary  to  enable  us  to  deal  with  ques- 
tions relating  to  the  health  of  the  people  and  the  public  welfare. 

For  the  good  citizen  it  is  enough  that  the  law  requires  these  re- 
turns, while  all  those  who  study  the  great  questions  relating  to  popu- 
lation and  national  progress  recognize  their  indispensable  utility. 


CIRCULAR  LETTER  (b). 

Trenton,  N.  J.,  March,  1888. 

GENERAL  CIRCULAR  AS  TO  DUTIES    UNDER   THE   LAWS    RELATING 
TO  VITAL   RECORDS  AND  STATISTICS. 

To  CUrgymerif  JuMeeM  of  the  Peaee,  Ae. 

It  is  not  only  a  breach  of  law,  subjecting  you  to  penalty,  but  a  risk 
to  the  personal  rights  of  individuals  to  neglect  the  return,  within 
thirty  days,  of  a  marriage  certificate  to  the  assessor  of  the  township 
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or  city  olerk  of  the  city  in  which  the  event  occurs,  BUmk  forms  can 
be  had  of  the  assessor  or  city  clerk,  or  through  postal  addressed, 
"  Bureau  of  Vital  Statistica,  Trenton,  N.  J." 


lb  PhynieianSf  &e. 


4 


Returns  of  births  are  not  only  required  by  law,  but  essential  to  that 
right  of  record  which  is  thus  secured  to  every  child.  Birth-rates  and 
death-rates  are  needed  for  comparisons,  in  order  to  know  sanitary  con- 
ditions. The  returns  to  assessor,  or  city  clerk,  must  be  made  each 
mouth.  Your  promptness  will  greatly  aid  us  in  comparisooB, 
Blanks  can  always  be  had  of  as^^essors  or  city  clerks,  or  through 
postal  addressed,  "Bureau  of  Vital  Statistics,  State  House,  Trenton." 

N.  B, — See  law  that  physiciaos  most  have  their  diplomas  on  record 
in  oflBce  of  county  clerk.     Certified  list  will  be  printed. 


To  Undertakers, 


You  are  aware  that  the  burial  of  any  person  by  you  without  a  per^ 
init  is  contrary  to  law.  A  failure  to  find  the  record  often  obscures 
1^1  claims,  and  may  subject  you  her^fter  to  great  risks.  Where 
the  decUh  and  burial  are  in  a  township  outside  of  city  limits,  the  cer- 
tificate of  death  answers  as  a  permit.  Delay  to  obtain  the  certifioate 
until  after  death,  and  burial  without  a  permit  must  not  occur.  All 
plausible  excuses  do  not  answer  the  one  fact  that  the  State  ought  to 
and  does  say  that  no  human  being  shall  be  put  undex  ground  without 
a  responsible  certificate  as  to  cause  of  death,  &g.  Ajasessors,  clerks 
and  local  boards  of  health  must  report  any  negligence  to  Bureau  of 
Vital  Statistics,  Treriton,  N.  J,,  or  bring  action  if  necessary. 

City  clerks  will  please  note  chapter  XXX IX.,  section  5,  Laws  of 
1888. 


i 


To  Ciiy  Clerks  and  AssesaorB, 


d 


This  Bureau  has  sent  notices  to  secure  prompt  returns  to  all  phy- 
sicians, clergymen  and  undertakers.  Under  the  law,  any  negligence, 
with  the  name  and  address,  must  be  reported  to  us.  The  general  law 
as  to  Tital  statistics  gives  full  power,  alsop  to  Liocal  Boards.  These  re- 
turns are  essential  as  records,  and  for  the  study  of  local  evils,  and  of 
the  means  to  protect  the  life,  health  and  welfare  of  our  populatioQ. 
The  full  success  of  some  cities  and  townships  shows  that  local  defects 
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in  returns  are  not  the  fault  of  the  law^  but  result  firom  negligence  or 
want  of  judicious  oversight. 

Order  blanks  of  Bureau  of  Vital  Statistics^  Trenton,  N.  J.,  before 
you  are  out,  so  that  none  may  complain. 


CIRCULAB  I/ETTEB  (c). 

The  attention  of  the  Medical  Superintendent  of  Vital  Statistics 
has  been  called  to  the  fact  that  although  returns  reach  this  office  they 
are  often  made  so  long  after  the  time  provided  for  by  law  as  to  make 
imperfect  the  returns  for  cities  for  any  given  week  or  month,  and  also 
so  as  to  seriously  delay  the  indexing  at  the  central  office.  Still  more 
serious  is  the  fact  that  undertaken  have  buried  in  some  citiefy  on  the 
certificate  of  death  instead  of  the  permit,  and  even  in  a  few  cases 
have  buried  without  either,  on  the  promise  that  they  will  make  the 
return.  While  this  return  is  afterward  made,  so  irregular  a  mode  of 
interment  can  no  longer  be  tolerated.  Recently  an  investigation 
showed  six  burial  certificates  in  the  hands  of  one  city  undertaker, 
which  he  had  arranged  to  send  to  the  city  clerk  some  time  after  the 
burials  took  place.  All  undertakers  are  now  cautioned  against  any 
such  delays  or  irregularities  under  penalty  of  the  law.  Boards  of 
Health  are  requested  to  at  once  proceed  against  such  violators  of  their 
ordinances.  All  keepers  of  cemeteries  are  warned  against  allowing 
burials  before  presentation  of  the  required  permit,  or  of  the  certificate 
of  death  if  the  death  or  proposed  place  of  burial  is  within  city 
limits.  If  any  case  of  refusal  of  burial  hereafter  occurs,  the  under- 
taker will  be  held  responsible,  both  by  the  courts  and  by  the  friends 
who  suffer  by  the  delay. 

E.  M.  HUNT, 

Trenton,  March,  1888.  Med.  SupH  8.  V.  8. 


THE  PASSAIC  RIVER  AS  RELATEDITO  WATER- 
SUPPLY  AND  DEATH-RATES. 


BY  E.  M.   HTTNT,  M.D. 


The  question  of  »  pure  water-sapply  is  alike  one  of  personal  and 
public  health,  and  of  material  prosperity.  When  onoe  it  comes  to 
he  known  that  the  wells  or  the  reservoirs  of  any  locality  cannot  sap- 
ply  water  fitted  for  drinking  purposes,  there  is  peril  to  the  health  of 
inhabitants,  as  well  as  an  inducement  afforded  for  them  to  move 
away,  and  for  other  persons  not  to  settle  in  that  district. 

There  are  two  fundamental  questions  which  meet  us  at  the  start 

(a.)  What  constitutes  a  water-supply  fitted  for  drinking  purposes? 
(6.)  What  are  the  risks  or  effects  of  a  supply  that  does  not  answer 
this  condition  ? 

We  answer  the  first  question  as  follows : 

First  of  all,  it  is  not  required  that  a  water-supply  fitted  for  drink- 
ing purposes  be  absolutely  pure.  It  does  not  have  to  answer  the 
chemical  definition  of  pure  water.  We  have  a  standard  of  pure  water 
in  rain  coming  down  at  places  (as  on  the  sea)  where  in  its  descent  it 
does  not  encounter  any  organic  matter,  but  it  is  not  required  that  only 
such  water  be  used.  By  a  knowledge  of  standards,  we  come  to  know 
not  only  the  standard  of  purity,  but  what  variations  are  permissible. 
Thus,  as  to  inorganic  matters  or  such  as  fire  will  not  destroy,  we  know, 
for  instance,  that  a  very  little  lime  may  be  in  water  without  ill  effect, 
and  so  know  the  significance  of  various  mineral  compounds  both  as  to 
their  kinds  and  as  to  their  degrees.  So  we  come  to  know  that  living 
animal  or  living  vegetable  matter  of  certain  kinds  and  of  certain 
quantities  is  not  injurious.  As  to  dead  vegetable  matter  we  know  that 
its  effects  depend  upon  quantity  and  quality  and  upon  such  conditions 
of  heat  and  moisture  and  of  individuals  as  may  cause  it  at  one  time  to 
be  neutralized  or  overcome,  and  at  other  times  to  undergo  forms  and 
d^rees  of  decomposition  which  are  riskful  or  absolutely  harmful. 

(817) 
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The  sarae  is  true  as  to  aoimal  matters,  which,  as  a  whole,  are  more^ 
hazardous  than  vegetable  matters,  but  which  also  vary  as  to  the  effects 
of  quality  or  quantity  and  as  to  whether  they  undergo  what  may  be 
called  natural  decompositiona  or  those  which  are  more  putrefactive 
or  exceptional.  The  same  is  still  more  true  of  animal  excretions  and 
secretions,  which  are  stiU  more  prone  to  rapid  putrefaction  or  specific 
changes  which  incline  to  produce  disease.  One  thing  was  long  since 
settled  and  has  never  been  contradicted,  '^  water-supply  should  be 
uncontaminated  by  sewage.  There  is  no  demonstrable  safety  in  a 
middle  course*  No  one  has  conclusively  shown  that  it  is  safe  to  trust 
to  dilution,  storage,  agitation,  filtration  or  periods  of  time,  for  the  com- 
plete removal  of  disease-producing  elements,  whatever  they  may  be/' 

The  presence  of  soluble  vegetable  matter  is  to  be  avoided  more, 
however,  on  account  of  the  unpleasant  color  and  sometimes  odor, 
which  is  thereby  communicated  to  the  water,  than  from  its  injury  to 
health*  This  must  not  be  confounded  with  vegetable  matter  in  course 
of  decomposition,  which  is  considered  to  he  injurious  and  at  all  times 
to  be  avoided. 

By  knowing  what  pure  standards  are  and  by  a  knowledge  of  the 
laws  of  inorganic  and  organic  materials,  of  living  and  of  dead  matter, 
and  by  experiment  and  exjierienoe,  we  oome  to  formulate  rules  or  to 
arrive  at  conclusions  as  to  what  is  safe  or  unsafe,  what  is  innocuous 
and  what  is  harmful.  Two  things  can  be  said  as  to  the  knowledge 
thus  acquired. 

(a.)  Although  for  a  time  there  may  be  disagreement  as  to  facts^ 
and  although  for  a  long  time  there  may  not  be  agreement  as  to  all 
details,  yet  the  knowledge  thus  far  secured  is  as  a  rule  such  as  com- 
mands the  general  consent  and  belief  of  those  most  capable  of  know- 
ing and  of  a  sufficient  number  to  justify  us  in  receiving  their  con- 
clusions rather  than  accepting  the  doubts  aod  unbeliefs  of  those  who 
have  never  investigated  this  particular  subject. 

(6.)  The  cautions  and  precautions  used  by  such  have  generally 
been  those  that  Justify  us  in  accepting  their  views  so  far  as  they  regard 
them  as  determinate. 

We  therefore,  first  of  all^  claim  that  where  the  uniform  testimony 
of  chemists  and  of  those  who  have  made  collateral  scientific,  technical 
ex|>€rimental  investigations,  affirms  that  a  water-supply  is  not  fit  for 
drinking  purposes,  this  is  a  kind  of  testimony  to  be  aooeptei]  and 
not  in  anywise  shaken  by  the  contrary  opinion  of  those  who  have  not 
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and  cannot  apply  any  such  tests.  We  do  not  say  this  is  the  only 
kind  of  evidenoe,  bat  it  is  a  kind  not  to  be  set  aside  by  any  promis- 
onous^  off-hand  opinions.  The  second  emdenoe  is  that  derived  from 
actual  effects. 

As  the  findings  of  science  and  the  findings  of  experience  should 
agree  sufficiently  often  to  establish  the  claims  of  either,  it  would 
be  well  if  always  the  one  could  be  tested  by  the  other.  But  if 
so,  the  trial  must  be  as  exact  and  as  void  of  sources  of  error  in  the 
one  case  as  in  the  other.  Thus,  if  we  would  test  by  experience,  a 
water  the  chemist  has  declared  unfit  for  drinking  purposes,  as  care- 
fully in  this  human  laboratory  as  he  has  in  his  laboratory,  we  would 
select  a  hundred  children  between  one  and  five  years  of  age  in  that 
period  of  the  year  in  which  changes  of  decayable  v^etable  and  animal 
matters  are  most  likely  to  take  place,  and  would  give  to  these  children 
full  and  frequent  doses  of  this  water  and  watch  its  physiological 
effects  with  the  greatest  accuracy  and  make  precise  record  of  all  facts. 
It  is  because  of  the  risk  of  such  experiments  to  human  life,  that  long 
ago  hundreds  of  such  experiments  have  not  been  carried  on  under 
conditions  that  would  exclude  other  more  general,  exciting  or  nmUrcU- 
izing  causes.  ^ 

It  is  because  of  our  inability  thus  to  test,  that  what  is  called  expert^ 
enee  is  so  mixed  up  with  other  influences  that  we  find  it  difficult  to 
rely  on  the  general  unclassified  opinions  of  physicians  who  cannot 
easily  collect  the  evidence  in  such  way  as  to  be  able  to  analyze  it. 
Hence,  we  find  equally  competent  men  (if  they  can  be  led  to  give  any 
opinion),  side  by  side,  giving  the  most  diverse  opinions  as  to  the  effects 
of  this  or  that  food  or  drink,  really  because  neither,  under  the  cir- 
cumstances, could  have  been  expected  to  give  any  «xp«r^  opinion  at  all. 

To  this,  however,  there  may  be  an  exception.  When,  year  after  year, 
the  general  death-rate  or  sickness-rate  of  a  place  is  beyond  what  is 
r^arded  as  a  fair  average,  say  fifteen  per  thousand,  when  it  occurs 
especially  at  certain  ages  known  to  be  susceptible  to  alimentary  influ- 
ences, and  when  it  belongs  to  species  of  disease  known  especially  to 
be  related  to  decomposing  and  putrefactive  changes,  there  may  come 
to  be  such  cumulative  evidence  and  such  exclusion  of  other  factors  as 
afford  a  large  probability  as  to  the  cause— enough  to  be  the  ground 
of  action.  This  is  all  the  more  conclusive  if  there  are  cases  where- 
the  chemists  and  others  show  a  bad  record  as  to  sickness  to  have 
existed,  and  that  it  was  changed  by  the  withdrawal  of  one  water-^ 
supply  and  the  substitution  of  another. 
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This  is  still  more  stFeDgtheoed,  if  certain  special  and  apeoifio 
-«ase8  can  be  traced,  or  have  been  traced,  to  the  fouling  of  a  water- 
supply  with  aiich  exactness  as  that  both  the  scientific  and  the  cheEuictl 
investigators  agree  as  to  the  relation  of  the  drinking-water  to  the 
disease. 

When  any  or  all  of  these  facta  are  in  evidence,  very  great  consider- 
ation is  to  be  given  to  what  is  the  common  consent  and  comaioo 
observation  and  belief  of  those  who,  with  skill,  have  made  technic 
€xami7iatimi  or  have,  in  their  obaervaiionSf  fulfilled  such  conditions  as 
make  of  them  skilled  observers. 

There  is  another  argument  that  is  not  to  be  lost  sight  of.  If  a 
teaspoonful  of  compost  or  excrementitious  matter  of  any  kind,  or  ft 
teaspoonful  of  urine,  is  put  U)  every  pint  of  water  in  the  water-holder 
from  which  I  am  to  drink,  the  general  principle,  the  common  instinct 
and  the  general  sentiment,  which  is  not  sentimental,  but  derived  from 
experience  and  observation,  and  the  testimonies  of  science,  are,  that 
such  water  is  not  intended  for  food  or  drink.  It  is  not  that  we  need 
so  much  to  look  at  any  one  proof,  as  at  the  very  system  basis  of  life 
and  the  organic  law  of  all  existence. 

Surely,  in  such  a  ca^e,  the  burden  of  proof  that  it  is  harmleaa  is 
with  those  who  are  in  contrariety  to  the  principle  of  nature.  The 
only  limitation  to  this  argument  is,  that  there  are  iu  the  processes  of 
dealing  with  decomposable  material,  laws  of  restoration  or  neutral- 
ization.    The  operation  of  these,  however,  needs  to  be  proven. 

But  these  laws  are  within  the  reach  of  our  ken,  so  that  we  know 
whether  they  have  really  been  brought  into  operation.  If  so,  we  can 
test  and  prove  it  by  analysis  and  by  €X)mpari&ons  of  the  state  of  the 
water  where,  or  at  the  time  this  material  is  introduced,  and  after  heat 
and  moisture  have  affected  it,  or  after  the  lapse  of  some  time,  or  after 
great  distances  of  flow  have  changed  it.  We  do,  fortunately,  find  that 
such  recovery  does  take  place  within  certain  defined  limits  and  ander 
certain  given  circumstances.  But  until  this  is  positively  shown  to  have 
taken  place,  the  safe  rule  is,  that  we  are  not  to  drink  of  that  which 
has  been  polluted,  since  such  recovery  so  often  fails  to  take  place. 

With  these  facts  before  us  as  guides,  are  we  not  in  a  position 
generally  to  determine  the  quality  of  a  water-supply?  There  are 
teats  of  appearance;  often  of  taste  and  smell,  and  oftener  still  of 
chemistry,  and  some  approximate  tests  of  biology,  and  too  frequently 
death-rates  and  sickness-rates  and  special  seiiiures  that  show  the  con- 
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dition  of  water-supplies  as  their  most  probable  explanation — so  much 
so  that  they  are  accepted  as  such  bj  the  great  majority  of  those  who 
have  most  thoroughly  fitted  themselves  for  correct  judgment  and 
conclusions. 

We  proceed  next  to  our  second  question^  '^  What  are  the  risks  or 
effects  of  a  supply  that  does  not  answer  to  the  conditions  required  for 
a  proper  quality  of  drinking-water?" 

The  answer  in  part  comes  from  what  water  is  and  what  it  does  in 
the  system.  Pound  for  pound  it  is  taken  into  the  system  more  than 
food.  It  permeates  and  penetrates  every  part.  It  so  far  makes  up 
the  bulk  of  the  human  system  that  the  body  has  been  defined  to  be  a 
few  pounds  of  flesh  amid  six  pailfuls  of  water.  Now,  first  of  all,  the 
system  will  not  perceptibly  or  intensely  sicken  under  ordinary  and  re- 
peated defilements  of  water  any  more  than  every  wrong  food  or  wrong 
use  of  it  will  make  a  record  in  ill-health.  Nature  meets  forces  of 
evil  with  forces  of  good,  and  even  so  far  overcomes  as  to  make  that 
which  is  evil  seem  often  harmless.  But  there  has  been  expenditure  of 
vital  force  in  the  act  which  had  &r  better  been  utilised  in  some  other 
direction.  There  is  wastage  of  force  and  of  energy  in  every  un- 
necessary tax  upon  vitality,  recording  itself  far  oflener  in  a  slight 
reduction  of  vigor  or  even  in  a  manifestation  of  irritated  and  spas- 
modic force  or  temporary  ailment,  than  in  an  abbreviation  of  life, 
which,  even  when  it  occurs,  does  not  occur  at  the  beginning  or  middle 
or  at  the  time  of  infliction,  but  only  at  the  end,  when  the  measure  of 
the  imprudence  is  full.  Thus,  because  the  result  is  not  immediate, 
but  records  itself  too  often  by  making  sixty  instead  of  seventy  the 
limit  of  life,  we  lose  sight  of  operating  causes. 

Those  who  have  been  close  students  of  this  phase  of  influence  have 
not  only  convinced  themselves  but  been  able  to  show  to  others  the 
limiting  and  disturbing  influences  of  a  poor  water-supply.  The  evi- 
dence is  made  quite  apparent  in  the  records  of  the  Local  Government 
Board  of  Great  Britain  and  some  of  the  vital  statistics  of  Dr.  Farr. 
Prof.  De  Chaumont,  in  his  lectures  on  "State  Medicine"  (1875),  in 
detail  and  by  diagrams  shows  the  coincidence  of  disease  with  water 
impurity.  Dr.  George  Wilson,  of  Leamington,  in  his  Handbook  of 
Hygiene  has  a  valuable  chapter  on  "  Impure  Water  and  its  Effects  on 
Public  Health."  The  coincidence  of  severe  cholera  epidemics  with  a 
water-supply  proved  to  be  polluted  has  been  shown  in  numbers  of 
instances  beginning  with  the  investigations  of  Dr.  Snow  in  1849,  and 
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oft  repeated  up  to  the  fearful  supply  of  Marseilles  in  its  recent  cholera 
visitatioD.  The  relations  of  typhoid  fever  to  water-supply  have  been 
constantly  illustratecl  from  the  time  of  Murchison  to  the  present.  The 
North  BostoQ  case  of  Dr.  Austin  Flint,  the  Plymouth  epidemic  and 
some  lesser  ones  that  have  occurred  in  our  State  have  Bufficientlj 
iUostrated  this.  Of  the  less  specific  forms  of  diarrhoea  and  dysentery, 
the  case  of  the  Salford  jail,  where  only  those  were  seized  who  had 
need  the  one  supply^  while  all  using  another  escaped^  aa  well  as  the  ■ 
six  outbreaks  selected  from  the  government  reports,  point  to  the 
water  as  the  cauae.  It  would  require  a  volume  to  report  the  mnlti-  ^ 
tudes  of  cases  in  which  an  imperfect  water-supply  has  been  reason-  | 
ably  shown  to  have  caused  both  general  and  specific  maladies.  While 
oftener  there  are  co-operating  influenoes,  this  one  has  been  suiBciently 
prominent  to  have  satisfied  the  general  judgment  and  experience  of 
practitioners  as  well  as  of  those  who  in  the  laboratory  have  verified 
their  beliefs.  These  are  scattered  through  the  sanitary  literature  of 
the  past  twenty  years,  while  the  improvements  caused  by  the  intro- 
duction of  pure  supplies  like  that  of  Loch  Katrine  at  Glasgow  have 
been  verified  in  many  other  instances. 


THE    PA68AIC    RIVER   AS    AN    EXAAIPLE. 

Perhaps  this  mode  of  securing  evidenoCj  and  the  reasons  for  mak^^ 
deductions  therefrom,  and  consequently  for  securing  a  better  water- 
dupply,  cannot  be  better  illustrated  than  by  taking  aa  an  example  thai 
river  in  our  State  on  which  more  than  any  other  dependence  is  placed 
for  water-supply  to  large  populations. 
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We,  therefore,  proceed  to  inquire  as  to  what  are  the  evidences  as  to 
the  fitness  or  unfitness  of  Passaic  river  as  a  source  for  drinking  water. 
Our  first  inquiry  is  as  to  its  natural  fitness.  It  may  be  said,  in  gen- 
eral of  all  rivers,  that  inasmuch  as  they  represent  to  a  large  degree 
enrfaoe- water  and  imperfect  percolation,  and  are  readily  aocesatble  for 
pollution^  that  they  are  not  to  be  looked  upon  as  usually  the  beit 
aoaroes  of  public  water-supply .  So  true  is  this  that  Dr.  Sanders,  of 
London,  in  an  article  on  the  "  Purification  of  Rivers  "  in  the  Traoaae- 
tions  of  the  Society  of  the  Medical  Officers  of  Health,  1886-7,  says: 
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^'  That  water-supplies  are  now  throaghoat  the  country  largely  taken 
from  independent  sonroes,  and  the  rivers  abandoned  for  domestic 
supplies/' 

Next,  there  are  especial  reasons  why  the  Passaic  and  some  rivers 
similar  thereto  are  to  be  criticised  in  choice  of  water-supply.  It  is  a 
river  which  in  its  upper  tributaries  and  in  the  impediments  interposed 
by  ledges  of  rock  and  dams  naturally  acquires  a  great  deal  of  v^e^ 
table  material  and  sediment  No  one  who  has  traced  the  portion  of 
it  above  Little  Falls  that  does  not  know  that  to  a  very  small  d^ree 
•does  it  answer  the  ideal  of  a  mountain  stream.  The  inundations  and 
their  deposits^  the  backward  flow  of  miles,  and  the  small  grade  of 
flow  at  best  diminish  its  self-purifying  properties.  As  we  come 
further  down,  we  find  it  to  be  inevitable  that  large  populations  must 
be  gathered  here  and  there  upon  its  banks  and  factories  of  various 
industries,  and  that  its  course  to  the  sea  must  be  amid  great  meadow- 
flats  and  with  no  rapidity  of  flow.  So,  it  is  one  of  those  rivers  which 
engineers  would  not,  on  general  grounds,  choose  for  a  supply.  Even 
its  use  as  a  general  sewer  is  far  more  defensible  than  the  use  of  the 
lower  portions  of  it  for  a  water-supply. 

Next  in  point  is  the  consideration  of  the  chief  sources  and  the 
degree  of  pollution  of  this  river  at  or  near  points  where  it  is  depended 
upon  for  a  water-supply. 

It  is  to  be  remembered  that  pollutions  coming  from  any  city  are  of 
Taried  character  and  very  large  amount.  To  go  into  an  accurate  cal- 
culation we  would  need  not  only  to  know  how  much  is  the  excrement 
of  all  kinds  and  the  results  of  all  decay  from  every  being,  animal  or 
human,  but  also  all  that  is  derived  from  mineral,  animal  and  v^table 
materials  that  rains  sweep  into  the  river  and  all  the  waste  of  all  the 
&ctories  and  of  every  process  of  decay  and  the  changes  it  has  under- 
gone or  can  undergo. 

The  amount  of  excreta,  solid  and  fluid,  of  100,000  people  is  not 
overstated  at  300,000  pounds  every  twenty-four  hours,  or  150  tons 
per  day,  or  4,600  tons  a  month,  or  54,750  tons  a  year.  Add  to  this 
all  decayable  and  fermentive  matter,  all  laundry  and  utensil  wash,  all 
the  pollutions  of  water  as  used,  all  the  refuse  of  slaughter-houses,  of 
factories,  of  offensive  trades  and  all  those  complications  made  by  dis- 
ease and  by  the  storage  of  foulness  and  consequent  multiplication  of 
risk,  and  we  have  an  aggregate  of  befoulment  that  intuition,  primary 
belief^  experience,  science  and  art  unite  in  saying  should  not  go  into 
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out  pitchers  or  our  drinking-cups  or  our  stomachs.  Even  with" very 
large  dilution  and  with  some  ditniQutioD  through  uatural  processes,  it  b 
too  large  a  hazard  for  civilized  people  if  any  otlier  water  is  to  be  ha<L 
When  you  multiply  all  this  by  the  hundreds  of  thousands  of  present 
and  what  ought  to  be  prospective  populations,  there  is  an  urgent  case 
before  ub  for  arbitration  and  verdict.  The  three  embarrassmeDts  that 
are  involved  are  disease,  death  and  financial  disaster. 

As  we  turn  to  the  banks  of  this  river  below  Little  Falls,  we  find 
at  Paterson  about  60,000  people  besides  all  other  animals  and  all 
other  sources  of  befoulment ;  at  Passaic,  9,000;  at  Newark,  160,000, 
with  a  population  in  Jersey  City  and  suburbs  of  200,000,  receiving 
the  same  supply.  With  this  is  to  be  reckoned  some  of  the  scattered 
populations  along  the  banks,  as  well  as  pollutions  from  Saddle  river 
and  the  towns  along  Third  river  and  those  along  Second  river,  as  well 
as  what  is  carried  up  by  the  tides. 

Paterson  has  alx)Ut  thirty  miles  of  sewers.  The  flow  of  Passaic 
city  is  to  the  river,  and  they  ai'e  now  proposing  to  build  sewers  to 
conduct  it  more  directly. 

The  Third  river  bears  into  the  Passaic  the  refuse  of  the  several  facs- 
tories  and  of  the  Morris  canal,  as  well  as  some  of  that  of  the  scat- 
tered jxjpulation  near  it.  All  this  enters  about  one  mile  and  a  quar* 
ter  above  the  New^ark  in-take* 

The  Second  river  brings  down  the  sewage  of  Orange,  Bloom  Geld 
and  other  towns  and  villages  in  close  proximity,  and  empties  about 
one-quarter  of  a  mile  below  the  Jersey  City  in-takc. 

In  addition  to  all  this,  the  sewage  of  the  city  of  Newark,  to  a  seri- 
ous degree,  is  forced  up  above  the  Jersey  City  in-take,  and  so  as  ala^^ 
to  affect  the  parts  above  Newark  in-take. 

The  more  the  facts  have  been  examined  into^  the  more  it  ap] 
that  the  sewage  of  250,000  people,  with  all  that  it  means  as  to  other 
refuse,  garbage,  &c.,  is  likely  to  find  its  way  into  the  Passaic  river. 
The  flow  of  the  Passaic  river  is  stated  by  Howell  &  Croes  (p,  3fi)  as 
126,334,000  gallons  per  day  at  Paterson  when  the  streams  were  low 
(October,  1878),  so  that  as  to  the  water  of  Jersey  City,  one  of  the 
diemical  experts  (Prof.  A.  R.  Leeds)  says;  "I  am  within  the  limit 
when  I  state  that  fifty  i>€r  cent,  or  one-half  of  the  organic  matter 
in  the  Jersey  City  water  during  the  year  1884,  was  sewage."  More 
recent  analyses  have  shown  increastd  [Kiliution. 

Thus  it  apjiears  that  the  Passaic  river  is  forever  to  receive  into 
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waters  a  very  great  amount  of  imparities  of  various  kinds,  and  the 
very  grave  presumption  is  that  its  waters  are  so  greatly  mixed  with 
sewage  as  to  be  unfit  for  drinking.  But  inasmuch  as  it  is  admitted 
that  distance  of  flow  has  effect  in  refreshing  or  cleansing  water,  atten- 
tion needs  to  be  given  to  the  fact  that  as  to  the  Passaic,  the  pollution 
is  so  great  in  relative  quantity,  and  so  much  of  it  takes  place  in  the 
vicinity  from  which  the  supply  is  drawn,  that  we  could  not  expect 
sufiScient  cleansing  from  this  source.  The  facts  as  to  the  localities 
of  these  sewage  inflows  have  already  been  given. 

We  now  turn  to  the  evidence  to  be  derived  from  chemical  investi- 
gations and  analyses.  We  do  not  here  discuss  all  the  criticisms  made 
as  to  the  significance  of  chemical  analysis.  It  can  be  said  in  general 
that  the  chemist  does  not  lose  sight  of  other  proofs  that  generally 
become  apparent  in  the  analysis  besides  that  of  the  proportions  of 
•different  kinds  and  states  of  organic  matter. 

It  must  also  be  said  that  while  it  is  admitted  that  chemistry  does 
not  show  all  the  badness  there  may  be  in  water,  and  does  not  fully 
reach  certain  questions  as  to  specific  microbes,  it  does  indicate  those 
conditions  without  which  destructive  life  is  not  likely  to  exist  in  the 
water.  It  can  also  be  said  that  where  water  is  found  to  answer  chem- 
ical tests,  it  has  never  been  shown  to  be  the  cause  of  disease.  Chemical 
defects  in  water  do  not  exhibit  all  its  evils;  just  as  is  the  case  with 
carbonic  acid  in  air.  But  it  has  been  found  to  be  so  indicative  as  to 
the  presence  of  organic  matter  as  to  be  one  of  those  indices  which 
unfailingly  puts  out  a  danger  signal.  Even  where  there  is  danger  it 
•does  not,  in  telling  quantity  of  foreign  matter,  or  its  general  quality, 
tell  all  as  to  possible  conditions  of  forced  and  virulent  decompositions. 
It,  therefore,  is  not  the  perfect  measure  of  ill  effects,  which  may  vary 
according  to  freshets,  to  seasons  of  the  year,  to  temperature,  to  . 
humidity,  to  quality  of  filth,  to  exposures,  to  acclimation,  &o. ;  but 
it  does  tell  of  such  hazard  as  it  is  unwise  for  any  to  take,  and  such 
as  is  sure  to  become,  from  time  to  time,  an  infliction  to  some  of  those 
exposed  thereto. 

We  therefore  ask.  What  has  been  th^  testimony  of  chemists  or 
engineers  as  to  the  character  of  this  Passaic  water,  and  whether  their 
varied  testimonies  are  in  general  harmony? 

The  general  standard  of  purity  for  river  waters  in  the  United  tttates, 
with  allowable  limits,  is  as  follows : 
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fJElflllAt.  fTAKDAKD  Of  ftTBJTT 

For  River  Waters  In  the 
United  Sutra.   tHigh- 
ttt  Upper  Limits.) 
Pftrts  per  101^,000. 

Free  ammonm „,. 0,001    —  O.OII 

Albnmmoid  Bmmom* , 0.01      — 0.028 

Eeqoired  oxygen  a*  determiaed  by  perm  an  g»n  Ate  .,.  0.36     — 0.50 

Required  oxygen  aa  detAnniaed  by  silver (7) 

Nitritea  [HNOj] „..   0.0001  —  0.001 

NitrataBtHNO,].. 0.35     —0.50 

Chloriae ,.„ ,„  0.30     —LOO 

Haidaess , 5  for  soft — 15  for  hard. 

Total  solidB, ....„ ....„ 15.00     -^ 30,00 

Oxygen  dissolved  per  liter..,,, ♦.,,„,... (?) 


The  standard  taken  for  Passaic  water,  as  derived  from  aoalj 
ite  opj>er  waters,  by  Prof.  A.  R.  Leeds,  for  1883,  is  as  follows : 

PASSAIC  flTANDARD  OP  PCraiTT, 

( Prom  analyn^t  of  its  Upper 
Waters  for  1S88 } 
Parts  per  lOOOOO. 

Free  ammooia , 0.005 

Albnmiooid  ammonia*. 0.015 

Rccinired  oxygen  as  determined  by  peroiaiigaiiate 0.40 

Erqmred  oxygen  aa  determined  by  silTear^, , 0.32 

Nitrites  [H  NO  a],.., Trace. 

Nitrates  [HNO,] ., 0.36 

Chlorine 0.35 

Hardaess. .,.„.,.^,  3.00 

Total  Bolids 6,00 

Oxygon  digaolved  per  liter, , ..„,.,.,,.,  6.5  cc. 

We  believe  it  is  admitted  to  be  a  fair  staDdard.  Now,  the  reoc^ 
nitions  of  pollution,  as  existing  and  as  iDcreasing  in  the  Passaic  river^ 
i-each  sufficiently  far  back,  and  have  been  attested  by  a  sufficient 
number  of  experts  to  leave  us  in  oo  doubt  as  to  their  general  and 
united  judgments. 

The  Geology  of  New  Jersey,  Geo.  H.  Cook,  as  published  by  the 
Board  of  Managers  of  the  Geologioal  Survey,  1868,  gives  an  analysis 
of  the  Passaic  water  made  in  1861  by  Prof.  E.  N,  Horsford,  in  com- 
parison with  the  Schuylkill,  the  Croton,  Cochituate  and  some  otherg; 
and  says  the  comparison  of  the  relative  amounts  of  solid  matters, 
organic  and  inorganic  which  it  contains,  with  tho&e  of  various  other 
waters  in  this  country  used  for  the  supply  of  cities,  shows  the  P&attic 
river  water  to  be  inferior  to  the  best  and  superior  to  some  in  good 
repute. 
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'  At  that  time  the  population  of  the  State  was  906,096 ;  of  Paterson 
(1870),  33,579 ;  Passaic  below  4,000,  and  that  of  Newark,  105,059 ; 
that  of  Jersey  City,  82,546. 

So  late  as  1873  a  chemical  report  made  by  Pn^.  Henry  Wartz,  for 
the  city  aathorities  of  Jersey  City  and  Newark,  did  not  show  any 
great  deterioration  of  the  water-supply.  It  must,  however,  be  borne 
in  mind  that  chemical  analysis  was  less  specific  at  that  time  than  now, 
and  did  not  so  discriminate  between  the  qualities  of  matter  present, 
and  did  not  so  fully  know  its  real  significance. 

In  1875  the  report  of  the  State  Greologist  speaks  thus:  ''Both 
Newark  and  Jersey  City  get  their  present  supply  by  pumping  water 
from  the  Passaic,  only  a  short  distance  above  the  former  city.  This 
water  is  of  questionable  purity.  The  city  of  Paterson,  with  its  33,000 
inhabitants,  is  only  thirteen  miles  above  Newark,  and  all  its  sewage  is 
discharged  into  the  Passaic,  and  the  country  from  Paterson  to  Newark 
is  very  thickly  settled,  and  the  river  receives  all  its  wash  and  drainage. 
The  sewage  of  Newark,  too,  though  emptied  into  the  river  lower 
down,  is  yet  carried  by  the  rising  tide  almost,  if  not  quite,  to  the 
pumping  works,  so  that  it  may  help  to  pollute  the  water  pumped  to 
supply  these  cities.^'  He  also  states  that  the  smell  of  the  water  in 
warm  weather  is  against  the  assumption  that  its  large  dilution  and 
length  of  flow  have  so  oxidized  the  sewage  as  to  render  it  safe.  In  the 
same  report  Profs.  Henry  Wurtz  and  A.  R.  Leeds  are  quoted  as 
believing  it  still  safe  for  use,  while  Prof.  Cook  and  Gren.  E.  L.  Yiele 
showed  that  it  was  too  impure  to  be  safe.  (See  discussion  New  Jersey 
Sanitary  Association,  1875,  in  Second  Report,  1878,  of  New  Jersey 
State  Board  of  Health.)  In  the  meeting  of  the  association,  1877, 
Prof.  Leeds  alluded  to  the  makeshifts  for  the  evils  of  Passaic 
water-supply,  '^  such  as  the  present  plan  of  a  dam  across  the  Passaic 
at  Belleville.^' 

In  1876  analyses  of  water  from  the  Newark  and  Jersey  City  pump 
works  were  made  at  the  Geological  Survey  laboratory  at  New  Bruns- 
wick, and  compared  with  water  further  up.  The  report  in  comment 
thereon  says : 

^'  The  unusually  large  amount  of  volatile  and  organic  matter  in  the 
solid  substance  connected  with  these  waters,  together  with  the  knowl- 
edge of  the  sources  from  whence  it  is  derived,  is  strongly  against  its 
character  and  desirability  for  domestic  and  household  use.'' 

In  1876  the  anxiety  as  to  the  increasing  pollutions  of  the  Passaic 
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river  led  to  a  meeting  in  Newark,  in  the  early  part  of  the  sammer, 
*'  to  coasider  the  question  of  water-supply  for  the  cities  and  towns  in 
the  counties  of  Hud?^an,  Passaic,  Essex,  Union  and  parts  of  Bergen 
and  Middlesex."  A  committee  was  appointed  to  collect  information^ 
and  the  aid  of  the  Managers  of  the  Geological  Survey  was  invoked 
The  State  Geologist's  Report  for  that  year,  beside  much  other  valua- 
ble informatioQ  on  the  subject,  says:  '*The  present  supply  for 
pNewark  and  Jersey  City  is  drawn  from  the  Passaic  near  Belleville. 
This  stream  receives  the  sewage  from  Paterson,  a  city  of  nearly 
40,000  inhabitants/'  It  then  alludes  to  the  higher  flow  of  the  tide 
by  reason  of  the  clearance  of  the  channel  by  the  United  States  gov- 
ernment. Analyses  of  the  Passaic  water  at  various  points  are  given. 
The  report  alludes  to  recent  great  improvements  in  the  chemical 
analysis  of  water.  While  careful  in  its  deductions  it  points  to  the 
correapoiidenoe  of  results  with  known  facts  as  to  the  increasing  pollu- 
tions, and  sums  up  thus :  **  Water  contaminated  by  filth  and  sewagej 
however  offensive  it  may  be,  is  not  always,  or  even  generally,  poUon'^ 
0U8.  But  it  is  never  safe  to  be  used  for  domestic  purposes.  In  hot 
weather  the  organic  matters  in  It  decompose  rapidly,  produoing  new 
and  unwholesome  substances,  which  are  frequently  the  causes  of  sick* 
Dess  and  death.  Diseases,  such  as  typhoid  fever,  cholera,  &c.,  are 
conveyed  by  drinking-water  to  an  extraordinary  extent,  and  exposure 
to  air  and  oxidation  destroys  them  very  slowly.  Even  freezing  does 
not  always  destroy  organic  poisons  in  water.^* 

The  report  of  1878  again  recurs  to  the  subject,  and  concludes 
thus:  "At  Belleville  the  sewage  from  Newark  and  the  salt  water 
from  the  bay  are  liable  to  come  up  with  the  flood-tide  and  pollute 
the  water,  and  at  all  times  the  sewage  and  manufacturers'  waste  from 
Paterson  and  Dundee  run  into  and  rail  with  the  pure  river  water. 
On  account  of  these  sources  of  impurity,  uneasiness  and  distrust  are 
oontinually  expressed  in  regard  to  the  quality  of  water  from  this  pari 
of  the, river.  And  this  has  led  to  many  inquiries  for  an  available 
supply  of  unquestioned  purity."  Attentioo  is  then  directed  to 
various  and  abundant  sources.  The  report  says  an  attempt  to  secure 
it  is '^altc^ther  feasible  and  economical  and  cannot  be  b^an  too 
soon/* 

In  the  following  year  {March,  1879)  we  get  valuable  information 
on  this  subjeot  from  a  special  report  made  to  the  Newark  Aquednct 
Board  by  J,  J.  R.  Croea,  CK,  and  George  W.  Howell,  CE.,  in 
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compliance  with  a  resolution  of  said  Board,  passed  June  5th,  1878, 
'*  to  ascertain  the  relative  cost  and  value  of  various  schemes  for  fur- 
Dishing  an  additional  supply  of  water  to  Newark/'  While  it  was 
not  the  chief  design  of  this  expert  committee  to  set  forth  facta  as  to 
the  present  character  of  the  water-supply,  the  fact  of  its  appointment 
showed  the  sense  of  the  need,  while  the  facts  they  present  as  to  the 
area  of  population  to  be  provided  for  still  further  urged  its  import- 
ance* In  this  reiK>rt  they  accept  the  fact  that  the  sewage  pollution  is 
known  to  o<3ciir,  and  say  that  "  the  result  of  the  careful  investigations 
on  this  subject,  which  have  for  many  years  been  in  progre^  in  Europe 
and  Amerit*a,  is  expressed  in  the  common  assent  of  all  authorities  that 
water-supplies  should  l:»e  uncontamiuated  by  sewage.  Iti  addition  to 
the  population  already  noted,  they  point  to  the  various  serious  pollu- 
tions from  certain  specified  manufactures.  For  instance,  in  the  vari- 
ous woolen  factories,  the  grease  and  dirt  removed  from  the  wool  is 
about  one-third  of  the  weight  of  the  wool  treated.  As  to  a  mill-race 
at  Patereon  receiving  the  discharge  from  several  factories,  they  say : 
"The  effect  of  the  impurities  discharged  into  the  raoe  was  very  ap- 
parent at  itii  outlet  into  the  river.  The  water  issuing  from  it  was  full 
of  foul-looking  matter  in  suspension,  and  offensive  to  both  sight  and 
smell.  It  was  apparently  much  more  offensive  than  that  issuing  from 
the  main  sewer  of  Paterson,  close  by."  Thus,  one  after  another,  they 
recount  the  sou  roes  of  pollution,  especially  thoise  from  factories  as  ex- 
isting at  that  time.  It  is  still  true,  as  quoted  by  them,  that  ^'  among 
the  numerous  processes  for  the  cleansing  of  polluted  water  with  which 
we  have  been  acquainted,  there  is  not  one  which  is  sufficiently  effective 
to  warrant  the  use  for  drinking-water  of  water  which  has  once  been 
oontamioated  with  sewage  or  other  similar  noxious  animal  matters.'^ 
Satisfied  of  the  n^sessity  of  some  other  source  of  supply,  they  then 
with  great  care  present  the  various  sources  from  which  an  abundant 
and  satisfactory  supply  can  be  secured. 

Just  about  this  time  the  project  of  driven  wells  came  into  great 
prominence,  and  Newark  hoped  that  it  had  solved  the  problem  of 
water-supply  without  resort  to  any  of  the  proposed  supplies  from  the 
more  northern  portion  of  the  Slate. 

Thus,  the  Geological  Report  for  1880 says:  "The  Newark  Aque* 
duct  Company  is  drawing  a  large  part  of  the  water-supply  far  that 
city  from  driven  wells  in  the  vicinity  of  their  pump  works  on  the 
Psasaic  river  flat,  a  mile  north  of  Belleville.     A  publibhed  report  puti 
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the  quaDtity  daily  pumped  from  them  at  5^000^000  galloDS|  and  the 
qaality  of  tbe  water  is  satiBfactory/'  But  as  this  was  merely  PaaBuc 
water  drawn  off  along  the  shore,  and  as  the  quantity  was  not  maia- 
taiued,  it  did  not  afford  the  hoped-for  relief.  When,  in  1882,  tbe 
patentee  of  these  wells  asked  for  a  financial  consideration,  they  were 
abandoned.  Besides*  the  watchful  inquiry  maintained  by  the  Newark 
Aqueduct  Board  and  8ome  chemical  examinations  made  from  time 
to  time,  in  1881  it  secured  the  services  of  Prof.  A.  K.  Leeds  &» 
chemist  to  the  Board.  It  evidently  did  this  determined  while  bairiog 
no  otlier  source  of  supply  to  keep  itself  informed  of  the  varjriog 
qualities  of  the  water  and  as  determined  to  leave  no  means  untried  to 
guard  this  supply  so  long  as  it  had  to  be  depended  upon  by  the  people 
of  Newark  and  vicinity.  Prof.  Leeds'  first  report  was  made  to  whit 
was  then  termed  **  The  Board  of  Inspection  of  the  Pollation  of  the  , 
Passaic  River  and  its  Tributaries.'^  fl 

In  his  first  report,  November,  1881,  Prof.  Leeds  gave  large  con-^ 
sideration  to  the  oxidation  and  purification  of  the  water  in  its  thirteen 
miW  flow  from  Paterson,  and  concludes  that  the  pollution  of  the 
water  used  for  the  supply  of  Jersey  City  and  Newark  was  derived 
mainly  from  the  sewage  of  Newark,  which  was  carried  up  the  stream 
with  the  salt  water  at  every  flood  tide  and  carried  directly  in  front  of 
the  pumping  works  of  both  cities.  He  speaks  of  it  as  a  ''tolerably 
wholesome  drinking-water*'*  He  conclndee  that  the  evil  effects  from 
Patereon  do  not  require  action  as  urgently  as  the  impurities  introdooed 
lower  down  ;  that  if  these  were  kept  out  a  great  improvement  would 
be  noted,  and  that  it  is  imperative  to  keep  back  the  up-tide.  Never- 
theless, a  sanitary  patrol  of  the  upper  stream  was  wisely  exercised. 

In  his  second  report,  December  27th,  1882,  the  chief  additional 
point  brought  out  is  the  varying  condition  of  the  water  at  different 
times,  since  from  the  December  previous  a  system  of  regular  monthly 
analyses  had  obtained.  In  "  February  and  March  the  water  arrived 
at  its  condition  of  greatest  purity/*  From  '*  Septemljer  to  October  of 
the  present  year  the  water  rapidly  deteriorated  and  reached  its  woist 
point  in  the  latter  month/^  It  is  spoken  of  as  in  that  month  having 
attained  *'a  lamentable  degree  of  impurity/'  He  attributes  thi§  to  a 
prolonged  drought  in  the  autumn  of  1881,  so  that  "even  up  to  the 
month  of  December  the  water  had  not  returned  to  nearly  aa  aatiafac- 
tory  a  condition  as  it  was  on  June  20th,  1881."  After  attaining  tt»  ■ 
maximum  purity  in  the  months  of  February  and  March,  '^  the  water 
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remaiQed  of  excellent  quality  until  the  month  of  May,  when  the 
water  had  so  far  deteriorated  as  to  contain  0.0245  parts  per  100^000* 
albuminoid  ammonia,  and  passed  from  the  category  of  pure  to  that  of 
impure  waters.  The  deterioration  in  the  Jersey  City  water  was  still 
more  rapid  and  decided.'^  In  November  and  December  Newark 
water  had  again  passed  into  the  cattery  of  pure  water.  The  poorer 
character  of  the  Jersey  City  water  is  attributed  chiefly  to  the  fact  that 
it  receives  more  of  the  tidal  sewage.  It  did  not  recover  until  Decem- 
ber. The  report,  while  as  apologetic  as  possible,  is  true  to  its  figures. 
These  facts  no  doubt  had  their  influence  upon  the  appointment  by  the 
L^islature  of  1883,  of  a  State  Water-Supply  Commission,  which  it 
is  well  known  had  its  origin  from  the  interest  felt  in  a  new  water- 
supply  for  Jersey  City  and  other  localities  dependent  upon  the 
Passaic  Their  duty  was  "  to  determine  upon  plans  for  the  storage 
of  any  of  the  waters  of  this  State  for  the  purpose  of  furnishing  Uy 
cities  and  towns  a  joint  water-supply."  This  commission  did  not, 
therefore,  devote  itself  to  inquiries  into  pollutions,  although  it  became 
more  and  more  informed  as  to  them  in  its  investigations.  The  first 
and  second  reports  related  mainly  to  legal  questions  and  the  import- 
ance of  maintaining  the  natural  water  rights  of  the  State.  The  third 
report,  March,  1884,  first  dealt  with  plans  in  outline.  It  showed 
the  present  needs  of  about  500,000  people,  and  the  call  for  a  daily 
supply  of  37,331,296  gallons,  as  well  as  the  prospective  demand  and 
present  rates  of  increase.  They  presented  various  sources,  giving 
preference  to  the  Pequannock  source,  and  showing  its  economy  and 
feasibility.  In  the  meantime,  the  third  annual  report  of  Prof.  A. 
R.  Leeds  to  the  Board  of  Inspection  of  the  Newark  Aqueduct  Board, 
was  rendered  December  30th,  1883. 

The  monthly  chemical  analyses  had  been  continued. 

In  January  of  that  year  the  water  was  pronounced  of  excellent 
quality.  '^  This  excellence  was  attained  only  once  during  the  entire 
year,  falling  below  the  standard  in  February,  and  remaining  so.  The 
samples  taken  at  the  office  of  the  Jersey  City  Board  of  Works  and  at 
Avondale  were  in  January  better  than  those  of  Newark,  and  after- 
ward showed  a  similar  lowering  of  quality.  There  was  a  sudden  de- 
terioration in  February,  attributed  to  the  closure  by  ice,  and  varying 
during  the  summer,  reached  its  maximum  in  October.  The  defile- 
ment of  the  Passaic  just  below  Paterson  was  then  greater  than  the 
pollution  at  the  Newark  in-take,  showing  that  there  had  been  oxidis* 
ing  and  counteracting  influences,  but  not  enough  to  purify  the  water^ 
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In  March,  April,  May  and  June  comparisong  of  Newark  and  Jer- 
sey City  water  shtiwed  that  the  ioflaenoe  of  the  Newark  sewage 
reached  only  as  far  up  the  river  as  the  Jersey  City  in-take,  bo  that  the 
•quality  of  water  was  not  owing  to  tide,  but  to  the  sewage  ooming 
down  the  river.  The  sewage  brought  up  by  the  tide  always  affected 
the  Jersey  City  in-take  most,  except  in  one  month  of  great  drought 
iind  lowness  (September,  1881). 

Although  always  below  the  standard,  except  in  January,  the  water 
IB  claimed  as  better  than  previous  years,  cralit  therefor  being  given 
to  the  measures  adopted  by  the  Joint  Board  of  Pollution,  to  restrict 
and  prevent  the  contamination  of  the  stream.  Yet,  with  all  this,  it 
la  admitted  not  to  be  satisfactory.  In  his  report  for  1884,  Prof  Cook 
^gaiu  urges  the  great  importance  of  securing  a  supply,  "only  sixteen 
miles  distant,  at  an  elevation  which  would  carry  it  to  the  top  of  every 
house  in  the  area  sought  to  be  supplied,  and  sufiicient  for  a  population 
of  2,000,000." 

The  re[>ort  of  the  Newark  Aqueduct  Board  for  1884  claims  some 
flight  improvement  as  compared  with  1883,  which  is  thought  to  have 
resulted  from  the  varioui  efforts  of  the  Board.  But  it  shows  no  dim- 
inution in  the  amount  of  pollution  at  Paterson,  Passaic  or  Dundee,  and 
-claims  but  the  same  proportion  of  one-third,  and  two-thirds  of  polio- 
tion  as  coming  from  the  upper  river  and  from  the  Newark  sewage. 
It  is  then  proposed  to  make  the  Passaic  water  satisfactory — 

1.  By  requiring  manufacturers  and  communities  to  subject  their 
sewage  to  such  a  degree  of  purification  as  would  return  the  effluent 
water  to  the  Passaici  with  at  least  50  per  cent  of  its  organic  impuri- 
ties removed, 

2.  By  relying  on  the  power  inherent  in  a  flowing  stream  to  purify 
itself  after  a  sufficient  number  of  miles  of  flow* 

3.  By  constructing  at  the  pamping  stations  themselves,  appamtos 
for  purification. 

The  fin^t  of  these  has  never  been  put  in  operation.  The  second  of 
these  had  already  been  shown  far  from  being  adequate.  The  third  is 
a  method  that  has,  as  yet,  not  been  generally  adopted.  The  whole 
report  of  the  Board  for  1884,  while  recognizing  the  water-supply 
not  to  be  satisfactjory,  *'  regards  the  question  of  a  new  water-sup^jly 
for  the  cities  of  Newark  and  Jersey  City  as  one,  the  discu^iun  of 
•which  would  be  futile,  and  so  hcJds  out  a  hope  of  recovering  a  pol- 
luted stream  by  various  devices."    The  Geological  Report  for  tlie 
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same  year,  on  the  other  hand,  arges  a  new  supply  as  the  only  resort^ 
and  the  Report  of  the  Water  Ciommission  shows  its  great  economic 
and  practical  feasibility.  Before  this,  the  Report  of  the  State  Board 
of  H^th  had  been  emphatic  as  to  the  needs.  Besides  allusions  and 
facts  as  to  water-supply  in  previous  reports,  in  1882  it  had  said: 
''  The  two  largest  cities  of  the  State,  and  much  of  the  thickly-settled 
surrounding  country,  derive  their  supply  of  water  from  a  stream 
defiled  by  the  emptyings  of  manufactories  and  sewers  for  miles  above 
the  point  at  which  it  is  drawn.  This  condition  of  affairs  must  con- 
tinue to  grow  worse,  since  the  natural  growth  of  the  communities 
increases  alike  the  demand  for  pure  water  and  the  contamination 
of  that  upon  which  they  depend.^' 

The  report  of  1883  again  alludes  (page  11)  to  these  needs,  while 
the  report  of  1884  speaks  as  follows : 

''  The  most  serious  question  is  that  which  relates  to  the  supply  of 
large  cities,  especially  those  which,  by  reason  of  level  position  or 
nearness  to  tide-water,  are  not  likely  to  find  an  abundance  of  potable 
water  near  at  hand.  Within  thirty  miles  of  New  York  city  is  to  be 
found  half  of  the  population  of  the  State  of  New  Jersey.  Of  this 
number,  according  to  the  careful  and  discriminating  judgment  of 
engineers,  chemists,  physicians  and  boards  of  health,  not  one-half  are 
supplied  with  water  fit  to  drink.  It  cannot  be  claimed  that  the 
unfitness  of  the  Passaic  river,  as  a  water-supply,  is  any  new  fact, 
although  therapidly-increasing  population  magnifies  thegreatness  of  the 
evil.  Long  ago  the  State  Geologist  and  various  local  correspondents 
pointed  to  the  facts  in  evidence.  Chemists  and  others,  who  have 
begun  investigations  with  the  idea  that  the  evils  have  been  magnified, 
or  that  they  could  be  remedied  by  local  action,  have  forsaken  such 
views.  The  State  Water  Commission  and  the  chemist  of  the  water 
boards  fully  substantiated  views  already  entertained.  Nor  is  it 
enough  to  point  to  the  fact  of  no  very  great  mortality.  When  so 
great  a  city  as  London  can  point  to  a  death-rate  of  only  twenty  per  thou- 
sand, and  many  an  English  town  of  30,000  inhabitants,  to  a  death- 
rate  of  only  sixteen  to  eighteen,  it  will  not  do  for  us  to  claim  that 
Huison  county,  with  an  average  death-rate  for  the  whole  county  of 
26  68,  and  Newark,  with  a  death-rate  of  26.4&,  are  in  a  good  sanitary 
condition.  The  fact  is  still  more  significant  when  it  is  remembered 
how  largely  the  cities  are  depopulated  during  the  summer,  and  how 
many  of  the  deaths  that  occur  are  of  that  zymotic  class  which  largely 
depends  on  looal  evils.  No  section  of  country  within  one  hundred 
miles  of  New  York  city  has  more  natural  or  business  attractions  than 
our  own  State.  But  if  there  is  neglect  of  sanitary  care,  and  especially 
fif  good  water-supply,  it  is  too  late  to  adopt  the  policy  of  concealment,. 
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or  to  point  to  a  death-rate  of,  say^  from  tweDty-six  to  thirty  as  a 
justificatiou.     Such  a  liustained  death-rate  in  healthy  times  potnti  to 
a  fearful  death-rate  if  pestilenoe  broods  over  such   nests.     Besides, 
there  are  evils  of  sickness,  of  invalidity,  of  debility,  of  depression  of 
vigor,  that  do  not  always  express  themselves  decidedly  in  an  increas- 
ing death-rate.     Where  the  vigor  of  population  is  in  anywise  impaired, 
and  the  mar riage- rate  and  hirtb-rate  decreased,  these,  as  well  as  the 
death-rate,  are  iodice.s  of  burdens  upon  prosperitj^  and  upon  labor,  of 
which  those  resulting  from  avoidable  disease  are  the  mf>st  presfling. 
It  is  most  noticeable  how,  in  the  larger  cities  of  Great  Britain,  their 
merchant-princes  and  their  great  manufacturers  point  with  pride  to 
tli^  watpr-mipply.     If  Liverpool  has  its  difficult  health  problems,  it 
shows  a  delightlul  source  of  wafcer-gupply  from  the  hills  beyond-     If 
Glasgow  has  a  foul  Clyde,  it  tells  you  that  its  people  drink  only  the 
water  of  Lt>ch  Katrine,  stored  and  filtered  amid  the  great  hills  of 
Scotland.     London,  with  its  various  water  comjianies,  is  constantly 
on  the  alert  as  to  the  purity  of  supply,  and  by  most  extended  filtering 
works  largely  makes  up  for  deficiencies  which  would  otherwise  not 
be  tolerated.     As  our  risks  from  impure  water  are  even  more  than 
those  from  onlinary  impure  air,  it  behooves  our  cities  more  and  more 
to  guard  against  any  contamination  of  potable  water.     In  the  variouB 
reports  of  the  State  Geologist,  and  of  this  Board,  as  well  as  in  thai 
of  the  Commissioners  of  State  Water  Supply,  are  to  be  found  valu- 
able facts  as  to  real  conditions  and  as  to  available  sources  of  water- 
supply.     The  greiit  error  in  some  localities  has  been  a  too  hasty  com- 
mitment of  city  interests  to  some  incorporated  company.     Some  of 
these  are  excellent  and  *.|uiekly  respond  to  public  demand  when  the 
water  becomes  insufficient  in  quantity  or  inferior  in  quality.     OtherB, 
having   become  established   and    profitable   investments,  resist   any 
popular  imtcry  that  requires  expense,  or  very  slowly  respond  to  just 
CfmiT>lainty.     A  committee  at  Asbury  Park,  in  a  comparison  of  water- 
rates  in  places  where  the  water  has  been  introduced  through  works 
owodl  by  the  borough  or  city,  found  that  the  rates  were  over  thirty- 
three  per  cent,  in  favor  of  consumers,  as  compared  with  those  of  in- 
corporated private  compani^.     In  other  instances,  cities  have  too 
hastily  chosen  sources  of  water-supply  on  the  judgment  of  non-expert 
comiititi^:^'^,  ov  of  eugiueers  little  versed  in  this  line  of  inquiry.     The 
conditions  of  an  efficient  water-supply  are  now  so  well  understood, 
and  the  resources  of  our  State  in  these  directions  are  sc»  good,  that  no 
more  blunders  should  occur.     We  must  still  urge  upon  the  counties 
of  Passaic,  Essex,  Union  and  Hudson  the  advisability  of  considering 
modes  of  a  combined  water-supply  for  the  over  500,000  people  they 
contain,  and  in  view  of  the  prospects  of  a  rapidly-increasing  popula- 
tion/' 

We  should  all  along  have  referred  to  the  annual  reports  of  the 
Board  of  Public  Works  of  Jersey  City,  were  it  not  that  the  refer- 
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^noes  already  made  inclade  these,  since  in  1881  a  Joint  Inspection 
Board  with  Newark  had  been  formed,  and  it  contains  often  the  same 
reports  as  are  included  in  the  Aqueduct  Board.  The  organization 
was  effected  October  27th,  1881,  and  so  sanguine  were  the  members  that 
on  December  31st  of  the  same  year,  the  Chief  Engineer  of  Jersey  City 
«ay8 :  "  Their  work  has  shown  very  satisfactory  results,  and  I  fully 
believe  that  if  the  methods  they  have  adopted  be  faithfully  carried 
out,  the  river  will,  in  a  few  years,  have  returned  to  its  original  state 
of  purity,  and  that  both  Jersey  City  and  Newark  will  have  the  best, 
purest  and  most  abundant  source  of  water-supply  of  any  city  within 
500  miles  of  us.'* 

The  reports  made  show  that  as  a  rule  the  supply  from  the  Jersey 
City  in-take  was  inferior  to  that  from  the  Newark  in-take,  which  was 
•claimed  to  be  owing  to  the  greater  supply  to  it  of  Newark  sewage  by 
the  inflowing  tide. 

The  report  of  the  Aqueduct  Board  for  1885  notices  the  fact  that 
the  subject  of  a  new  water-supply  is  being  agitated,  but  says,  The  Board 
has  taken  no  action  in  the  matter,  as  the  initiatory  steps  should  be 
taken  by  the  citizens  and  taxpayers.  During  the  year  Prof.  Leeds 
secured  samples  as  before,  representing  the  Newark  and  Jersey  City 
supplies,  and  such  as  were  needed  for  comparisons.  This  report  gives 
the  technical  details  without  comments  as  to  increasing  purity.  The 
only  additional  fact  of  special  import  here  is  that  of  presenting  ''  per- 
oentages  of  oxygen,  as  indicating  by  their  relative  deficiency  the 
amount  of  oxygen  which  has  been  used  up  in  the  course  of  oxidizing 
the  organic  impurities  present.  For  example,  the  water  taken  from 
the  Newark  reservoir,  at  Chatham  street,  July  6  th,  contained  only 
3.17  cubic  centimetres  of  oxygen  per  litre.  The  carbon  dioxide  (car- 
bonic acid)  had  increased  to  the  enormous  amount  of  4.77  cubic 
•centimetres,  and  even  with  this  great  increase  of  the  gaseous  products 
of  oxygen  the  total  volume  of  gases  in  solution  was  only  19.81  cubic 
centimetres."  This  not  only  showed  the  immense  sewage  pollution, 
and  the  activity  of  effort  on  the  part  of  natural  chemical  processes, 
but  their  too  great  failure,  and  that  with  this  there  was  the  most 
ui^gent  need  for  additional  purification.  It  was  this  that  led  Prof. 
Leeds  still  further  to  urge  the  process  of  artificial  aeration  under 
pressure  and  apparatus  therefor,  as  named  in  a  former  report.  Ht 
thus  proposed  to  supply  the  normal  percentage  of  oxygen.  This 
report  is  especially  interesting  from  the  fact  that  its  urgent  proposal 
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IS  a  yielding  of  the  hope  of  securing  purity  by  prevention  of  pollution 
from  sewers  or  factories  or  from  tlie  upper  stream  and  the  incomiog 
tides.  While^  of  course,  not  abandon! ug  these  as  oo-operative,  the 
urgency  of  this  system  of  artificial  aeration  is  the  proof  that  all  these 
other  methods  would  still  furniah  Newark  and  Jersey  City  with  a 
water-gupply  so  below  a  proper  standard  as  to  require  this  mechanical 
restoration,  and  without  which  it  was  too  {>olluted  for  driuking  pur- 
poeea.  During  this  year  the  State  Geological  and  Health  Reports 
continued  to  urge  the  need  of  more  attention  to  water-supplies^  Boards 
of  Trade  discussed  the  subject,  and  the  newspapers  abounded  with 
facts  and  opinions.  No  evidence,  however,  was  found  to  show  that 
the  Pa^ssaic  had  become  a  reliable  source  of  driokiog- water.  Instead 
of  thi^,  the  pollution  was  increasing.  Our  next  source  of  expert 
information  is  that  derived  from  the  reports  of  Prof,  Peter  T.  Austen 
and  Prof.  F.  A,  Wilbur,  oovering  most  of  the  year  1886  but  not  ren- 
dered until  May,  1887. 

An  additional  report  was  made  by  the  same  chemists  December 
31st,  1887.  As  they  are  not  accessible  like  the  former  reports  here- 
tofore alluded  to,  never  having  been  printed  by  *'The  Joint  Board  on 
the  Pollution  of  the  Passaic  River,"  we  give  them  in  full: 

BEPOBT  OK  THE  POLLtJTION   OF  THE   PA39XIC   BIVER  AKD   IT* 

TRIBUTARIES. 

BY   P£TEB  T.   AUSTEir,  PE  D„  F.O.S.,  iUII»  fUkSOtB  A.   WILBUft,  Xa 

Rutgers  Golleoe,  y 

'    (New  Jersey  Scientific  School),  > 

New  Brunswick,  N,  J,,  May  Slst,  1887.     j 

To  the  Honorable  the  Joint  Board  on  the  Pollution  of  the  Poimic 
Miver : 
Gentlemen — ^We  subtQit  herewith  our  report  as  chemists  to  the 
Board  od  Pollution,  from  the  date  of  our  appoiutment  to  May  31st, 
1887. 


Colteciion  of  Sampks, 


4 


At  the  bcgiDuiDg  of  each  moDthj  four  samples  of  Passaic  water 
were  collected  as  follows;  ooe  from  the  Newark  iu-take,  one  from  the 
office  of  the  Newark   Aqueduct  Board,  one  from  the  Jersey  City 
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in-take  and  one  from  the  office  of  the  Board  of  Public  Works^  at 
Jersey  City.  The  samples  were  collected  and  forwarded  to  ns, 
according  to  our  instructions,  by  Inspector  Thomas  A.  Leake. 


Analytical  Dderminaiions. 

The  analytical  determinations  usually  made  in  drinking-water  are 
as  follows:  suspended  matter,  total  solids,  chlorides,  free  ammonia, 
albuminoid  ammonia,  nitrates,  nitrites,  oxygen  required  to  oxidize 
organic  matter,  and  dissolved  gases. 

We  shall  explain  briefly  the  meaning  of  these  determinations.  It 
is,  of  course,  not  possible  in  so  limited  a  space  to  elucidate  many  of 
the  refinements  of  water  analysis,  or  even  to  draw  attention  to  the 
many  inferences  that  may  be  made  from  the  analytical  results.  Such 
a  report  would  soon  expand  into  a  treatise  on  water  analysis,  and 
would  be  manifestly  unadapted  to  what  is  here  required. 


Suspended  Matter. 

The  turbidity  of  a  water  is  owing,  as  a  rule,  to  the  presence  of  fine 
particles  of  solid  matters  in  suspension — ^that  is,  not  dissolved,  but 
swimming  about  in  the  water.  This  suspended  matter  may  be  clay, 
mud,  finely-comminuted  parts  of  leaves  or  other  debris,  or,  indeed,  of 
ground-up  remains  of  any  substances  which  are  insoluble  in  the 
water  and  which,  by  any  means,  may  be  carried  into  it.  Often  these 
particles  are  of  a  remarkable  degree  of  fineness,  in  which  case  the 
water  may  take  several  months  to  settle  clear.  This  suspended  mat- 
ter, as  a  rule,  is  not  deleterious,  except  in  so  far  as  it  makes  the  water 
offensive  to  the  sense  of  sight.  What  influence  clay,  mud  and  other 
suspended  matter  may  have  on  the  human  system  i£  is  not  easy  to  say, 
but  there  is  no  doubt  that  the  presence  of  a  turbidity  makes  the  water 
offensive  to  the  eye.  It  may  be  stated,  once  for  all,  that  water  is 
drunk  because  it  is  water,  and  that  the  presence  of  all  extraneous 
matter,  except  dissolved  gases,  which  make  it  more  palatable,  is 
unnecessary  and,  so  far  as  possible,  to  be  avoided.  The  purer  a  water 
is,  not  only  as  to  organic  matter,  but  also  as  to  inorganic  matter,  the 
better  adapted  is  it  for  drinking. 
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Total  Solids. 

This  determination  ehows  the  eatire  araouut  of  solid  matter  6i 
tained  by  evaporating  to  dryness  a  known  volume  of  the  filtered 
water.  It  is  usually  expressed  in  grains  per  gallon.  No  fixed  limits 
can  be  given^  as  waters  vary  greatly.  It  is  now  thonght  that  the  1 
solids  a  water  contains  io  solution  the  better  adapted  it  is  far  drinking 
purposes.  The  totiil  solids  should  be  as  low  as  possible.  The  fol- 
lowing statement  of  Prof.  Charles  Mayr  expresses  the  latest  oplnjan 
on  the  matter : 


\ 


**  Those  who  have  never  drunlc  pure  water  do  not  realize  what  an 
effect  such  water  has  upon  the  kidneys;  its  effect  is  better  than  that  of 
acetates,  nitrates,  opiates  or  alcohol,  and  for  people  with  tendency  to  M 
kidney  diseases  or  dropsy  there  is  no  better  drug  than  pure  water.  Of  ■ 
the  thousands  of  chemical  compounds  and  waste  products  found  in 
the  human  system  many  require  pure  water  for  their  solution  and 
elimination  ;  and  water  so  overloaded  with  salts  as  average  well -water 
will  not  work  satisfactorily," 


Chloridei, 


4 


All  sewage,  particularly  urine,  contains  a  large  amount  of  sodium 
chloride  {common  salt),  and  therefore  water  which  is  contaminated  by 
sewage  will  have  an  undue  amount  of  chlorides  present.  This  de- 
termination has  great  value  in  showiog  the  probable  presence  or  aV- 
sence  of  sewage  contaminations  in  cases  where  the  influx  of  tide- water 
is  not  to  be  feared,  or  where  there  is  not  known  to  be  a  large  amount 
of  chlorides  in  the  soil. 


Albumifioid  Ammonia. 


Experimental  science  has  established  the  fact  that  a  large  num' 
of  diseases  are  communicated  from  one  person  to  another  by  means  of 
minute  organisms  known  as  microbes,  bacteria,  bacilli,  microoocci,  &c*, 
or,  more  popularly,  as  germs.  The  exact  description  of  these  minate 
organisms,  as  well  as  an  explanation  of  their  modes  of  development 
and  reproduction,  formation  of  Bpores,  &c.,  interesting  and  important 
as  they  are,  would  carry  ua  beyond  the  limits  of  this  report.  The 
various  parts  of  the  human  organism  afford  these  seeds  of  disease  a 
fertile  spot  in  which  to  take  up  their  abode  and  grow.  The  diseased 
state  of  a  patient  is,  then,  in  many  cases  merely  the  functional  dis- 
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orders  arisiDg  from  the  presence  and  development  of  certain  other 
forms  of.  life  at  his  expense.  These  disturbances  may  arise  from  the 
mechanical  irritation  resulting  from  the  presence  of  the  organisms^ 
and  also  from  the  poisonous  action  of  the  substances  produced  by  their 
^rowth^  their  ezcretay  if  the  term  is  permissible.  It  is  a  struggle  for 
•existence,  a  survival  of  the  ones  best  adapted  to  the  conditions  about 
thenu  If  the  patient  dies  the  disease  organisms  are  triumphant,  if  he 
recovers  they  are  vanquished.  In  many  cases  it  is  a  bitter  fight  and  a 
long  time  may  elapse  before  one  can  tell  which  will  win. 

To  consider  the  details  of  this  subject  would  lead  us  far  away  from 
the  matter  in  hand,  for  we  wish  to  simply,  explain  the  relations  of 
•disease  to  water-sapply.  The  communicability  of  disease,  as  in  cases 
of  small-pox,  scarlet  fever,  diphtheria,  <&c.,  is  well  understood  by  the 
public.  The  germs  of  these  diseases  come  in  contact  with  the  proper 
membranes  and  proceed  at  once  to  develop  and  cause  the  specific 
functional  disturbances  known  as  the  diseases.  We  have  good  evidence 
to  show  that  diseases  can  also  be  communicated  by  water,  if  the  water 
oontain  their  germs.  These  germs,  like  all  forms  of  organisms, 
require  nutriment  for  their  growth  and  development,  and  their  most 
eeoessary  food  is  albuminous  matter. 

When  the  remains  of  animal  and  plant  life,  excreta  and  many 
manufacturing  wastes  are  allowed  to  remain  in  water  it  becomes  pol- 
luted by  substances  which  belong  to  the  classes  of  albumens  and 
gelatines,  and  which,  for  the  sake  of  convenience,  are  called  albuminoid 
matter.  These  substances  are  distinguished  by  the  ease  with  which 
they  decompose  or  putrefy,  producing  in  so  doing  ammonia,  nitrites, 
nitrates  and  nitrogenous  organic  substances,  depending  on  the  nature, 
extent  and  duration  of  the  decomposition.  These  albuminoid  mat- 
ters constitute  the  principal  food  of  the  myriads  of  germs  which 
•exist  in  water,  and  which  will  grow  and  reproduce  with  almost  incon- 
oeivable  rapidity,  if  provided  with  a  sufficient  quantity  of  nutriment 
Some  of  these  minute  forms  of  life  (bacteria,  bacilli,  micrococci,  <&c.), 
as  has  been  explained,  are  disease  germs  (pathogenic  microbes),  while 
others  have  no  harmful  effect,  so  far  as  we  know,  upon  the  drinkers 
of  the  water. 

There  are  myriads  of  these  harmless  microbes  which  act  as  scaven- 
gers, and  consume  the  albuminoid  matters  in  water,  thus  purifying  it. 
It  is  to  their  work  that  we  are  indebted  for  much  of  the  self-purifi- 
oation  of  water. 
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The«ie  disease  germs  aod  nitrogenous  oi^nic  substances  may  can 
disease  in  persons  drioking  the  water  contaioing  them.  In  theoij^IveSr 
the  albuminoid  matters  may  not  be  poisooous,  or  even  deleterious,  as 
they  are,  without  doubt,  digested  as  any  other  similar  matters.  But 
their  presence  in  any  ooneidemble  amount  renders  the  water  capable 
of  Fupporting  germ-life,  and  hence  it  requires  but  the  impregnation 
with  the  proper  disease-germs  to  become  in  an  extremely  short  space 
of  time  filled  with  countless  swarms  of  these  organisms^  and  thns  be 
in  a  condition  to  convey  and  impart  diseases  with  frightful  efficacy* 
A  polluted  water  may,  then,  so  far  as  its  relations  to  gerra-life  are 
oonoerncd,  resemble  a  powder-magazine,  not  unsafe  until  a  spark  bap- 
pens  to  fall  into  it.  Thus,  in  the  town  of  Plymouth,  Pa,,  the  water 
of  the  reservoir,  which  was  not  in  a  good  condition  as  to  freedom  from 
organic  impurity,  became  impregnated  by  the  excreta  of  a  typhoid 
patient,  and  hundreds  of  cases  of  typhoid  developed  among  those 
who  drank  the  water,  A  similar  case  occurred  on  a  smaller  scale  ia 
the  village  of  Lausanne,  in  Swit2^erland,  the  water-fupply  becoming 
impregnated  by  the  dejecta  of  a  typhoid  patient  and  imparting  the 
disease  to  many  persons  who  drank  the  water.  Numerous  cases  of  a 
similar  nature  could  be  cited  as  to  the  danger  from  contaminated 
wells.  In  fact,  it  is  safe  to  say  that^  as  a  rule,  all  wells  in  cities  are 
unsafe,  or  at  least  should  never  be  used  for  potable  purposes  until 
proveil  safe  by  the  most  searching  analysis.  On  the  other  hand,  if  a 
water  is  free  from  germ-life  nutriment,  any  germs  that  may  get  into 
it^  will  find  it  difficult  to  thrive,  and  will  be  more  liable  to  be  destroyed 
by  the  numeroua  agencies  that  are  continually  exerted  to  effect  their  a 
destruction.  | 

The  nitrogenous  organic  substances  which  result  from  the  putrefao* 
tion  and  decomposition  of  albuminoid  substances  are  often  extremely 
poisonous.  Many  of  these  substances  belong  to  the  class  of  alkaloids 
known  as  "  ptomaines,'^  or  cadaveric  alkaloids,  the  name  being  given 
more  particularly  to  certain  substances  which  are  formed  during  the 
putrefaction  of  dead  bodies.  Some  of  these  ptomaines  are  found  in 
the  excreta,  and  are  the  normal  results  of  life.  Others  are  produced 
aa  a  result  of  disease.  These  substances,  when  present  in  water,  may 
produce  bowel-troubles  and  other  functional  disorders,  if  not  specific 
diseases,  in  those  who  drink  the  water.  Thus,  substances  have  been 
obtained  by  the  distillation  of  city  well-waters  that  produced  severe 
bowel  complaints.     A  great  number  of  cases  oould  be  cited  in  whidk 
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the  introduction  of  sewage  into  drinking-water  has  caused  disease. 
The  liquid  in  which  the  cholera  bacillus  has  been  found  contains  a 
poison  which,  when  properly  applied,  produced  a  disorder  which  is, 
or  greatly  resembles,  cholera.  The  discovery  of  the  alkaloid  formed 
in  stale  milk,  tyrotoxicon  (though  now  thought  to  be  diazobenzene), 
shows  the  probable  cause  of  the  prevalence  of  cholera  infantum  and 
^'  summer  complaint.^' 

There  are  numerous  fresh-water  plants,  as  algse,  sponges,  lilies,  &c., 
as  well  as  parts  of  land  plants,  leaves,  buds,  &c.,  which,  when  putrefy- 
ing in  water,  may  increase  the  albuminoid  ammonia,  and  thus  cause 
the  water  to  assume  a  dangerous  receptivity  for  disease  germs,  aside 
from  any  specifically  deleterious  action  that  the  products  of  the  decom- 
position may  themselves  exert.  The  death  and  decay  of  myriads  of 
animalculse  and  microscopic  eggs  may  produce  a  decided  increase  in 
the  amount  of  albuminoid  matter. 

The  determination  known  as  ^'albuminoid  ammonia"  represents 
the  amount  of  ammonia  that  can  be  obtained  from  the  albuminoid 
matters  present  in  the  water.  It  depends  upon  the  fact  that  albumi- 
noid substances,  when  heated  with  an  alkaline  solution  of  potassium 
permanganate,  are  decomposed  and  give  off  nitrogen  as  ammonia.  As 
a  general  rule,  chemists  consider  that  the  less  albuminoid  ammonia  a 
water  contains  the  better  is  the  water.  The  presence  of  0.10  parts  of 
albuminoid  ammonia  per  million  is  looked  upon  as  a  very  suspicious 
sign,  and  when  the  amount  reaches  0.15  parts  per  million,  it  is  usual 
to  condemn  the  water,  especially  if  the  nitrates  and  nitrites  are  present, 
indicating  that  fermentation  is,  or  has  been,  active. 

Free  Ammonia. 

Free  ammonia  is  ammonia  existing  already  formed  in  the  water. 
It  may  be  free,  or  combined  as  ammonia  salts.  When  unaccompanied 
by  any  considerable  amount  of  albuminoid  ammonia,  free  ammonia 
indicates  the  presence  of  some  manufacturing  waste  or  recent  addi- 
tion of  rain,  snow,  &c.,  or  inorganic  substances  containing  ammonia 
salts,  and  is  of  no  particular  importance.  When  accompanied  by 
albuminoid  ammonia,  it  indicates  that  some  of  the  albuminoid 
ammonia  ha?  decomposed,  and  the  water  must  then  be  examined  with 
care.  When  accompanied  by  albuminoid  ammonia  and  high  chlo- 
rides, it  indicates  pollution  by  urine. 
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NUriie^  and  NitrcUes, 

When  albuminoid  matters  are  oxidized  they  form  nitrites^  and 
when  further  oxidize<l,  the  nitrites  pass  into  nitrates.  Certain  minate 
organisms  have  al&o  the  power  to  reduce  nitrates  back  to  nitrites  and 
ammonia.  If  alboniinoid  matters  are  absent^  nitrates  and  nitrites 
indicate  that  the  organic  matters  have  all  been  oxidized.  Their 
presence  may  or  may  not  be  of  iraportanoe,  depending  on  the  location 
and  source  of  the  water  and  upon  the  nature  and  amounts  of  the 
other  constituents.  As  a  rule  nitrites  are  supposed  to  indicate  that 
the  oxidation  of  the  organic  matter  is  imperfect  and  recent.  Thrir 
presence  is,  therefore,  a  danger  signal.  When  nitrates  or  nitrites  are 
detected  in  any  quantity  a  searching  examiuatton  should  always  be 
made,  not  alone  of  the  water^  but  of  its  source  and  surroundings. 


Hardne^. 

Water  containing  salts  of  lime  and  magnesia  does  not  at  first  y 
a  lather  with  soap,  but  "kills"  the  soap*  Such  water  is  called  "  hard.*' 
If  the  lime  and  magnesia  are  present  in  the  form  of  carbonates,  they 
are  thrown  down  when  the  water  is  boiled,  since  the  carbonic  acid  gas 
which,  when  dissolved  in  the  water,  imparts  to  it  the  property  to  dis- 
solve the  carbonates  of  lime  and  magnesia,  is  driven  off  by  the  boiling. 
The  dissolving  agent  being  thus  removed,  the  carbonates  of  lime  and 
magnesia  precipitate,  and  the  water  is  rendered  softer.  Advantage  h 
taken  of  this  in  the  preliminary  li eating  of  water  l>efore  its  introduc- 
tion into  steam  boilers^  Hardness  which  is  removed  by  boiling  is 
called  **  temporary'*  hardness.  If  the  hardness  consists  of  sulphates 
or  chlorides  of  lime  and  magnesia  or  of  any  other  salts  or  substances 
which  kill  soap  and  are  not  removed  by  boiling,  the  hardness  is  called 
"permanent," 

Hardness  is  usually  expressed  by  stating  the  number  of  grains  per 
gallon  of  carbonate  of  lime  (chalk)  or  substances  equivalent  in  soap- 
killing  power,  that  are  contained  in  a  gallon  of  the  water.  The  efieol 
of  the  hardness  of  water  in  increasing  the  cost  of  using  it  may  be  best 
estimated  by  calculating  that  each  degree  of  hardness  cauaes  the 
**  destruction  of  twelve  pounds  of  the  beet  hard  soap  by  every  10,000 
gallons  of  water.'' 

The  effect  of  a  considerable  amount  of  lime  and  magnesia  salts  on 
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the  homan  system  is  not  oonstant^  since  entirely  opposite  effiects  are 
prodaoed  in  different  people.  Some  medical  writers  catalogue  a  long 
list  of  ailments  as  caused  by  the  use  of  hard  waters.  There  seems, 
however,  to  be  no  doubt  but  that  the  solvent  action  of  water  and  its 
power  to  remove  the  wastes  of  the  human  organism  increase  with  its 
freedom  from  mineral  substances  in  solution.  Hence  the  less  the 
hardness,  the  better  adapted  will  it  be  for  drink.  As  before  stated, 
the  opinion  is  growing  now  very  rapidly  that  water  is  dfank  for  the 
sake  of  the  water  in  it,  and  not  for  anything  else.  Modem  scientific 
investigation  indicates  that  in  proportion  as  the  amount  of  pure  water 
supplied  to  a  community  increases,  there  is  corresponding,  but  fiur 
greater,  decrease  in  the  death-rate,  the  disease  factor  and  the  cost 
of  living  and  manufacturing.  While  with  the  increase  in  the  supply 
of  pure  water  increases  also  in  a  most  surprisingly  rapid  manner,  the 
thrift,  morality  and  degree  of  civilization.  The  amount  of  water  used 
per  head  by  the  inhabitants  of  a  community  is  a  very  fair  index  of  its 
state  of  civilization.  It  is  a  matter  of  regret  that  so  much  timidity  is 
evinced  in  dealing  with  questions  of  waternsupply.  There  are  many 
thousands  of  deaths  in  cities  that  might  be  prevented  by  an  improve- 
ment in  the  quality  of  the  water.  The  death-rate  of  the  United  Statea 
at  present  is  estimated  to  be  over  100,000  per  year  too  high. 

Oxygen  Required  to  Oxidize  Organic  MaUer. 

This  determination  indicates  relatively  the  amount  of  very  easily 
ozidizable  organic  matter  present  in  a  water.  Alone,  it  does  not  pos- 
sess a  very  definite  interpretation,  but  in  conjunction  with  the  other 
determinations,  it  is  of  value  in  forming  an  opinion  as  to  the  condi- 
tions of  the  water.  In  time,  it  may  be  possible  to  give  determination 
a  greater  importance,  especially  if,  in  any  way  by  its  use,  we  shall 
become  able  to  tell  the  difference  between  living  and  dead  organic 
matter. 

Dissolved  Oases. 

All  natural  waters  dissolve  from  the  air  certain  amounts  of  oxygen 
and  nitrogen  gases.  If  the  water  is  perfectly  free  from  organic  mat- 
ter the  ratio  of  dissolved  gases  would  not  alter  very  much,  but  if 
organic  matter  is  present,  more  or  less  of  the  oxygen  is  consumed  in 
oxidizing  and  destroying  it.    This  consumption  of  oxygen  may  be 
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direct,  or  it  may  be  brought  about  through  the  agency  of  mintite 
organisras  which  require  oxygen  for  their  existeuce  and  which  in  turn 
feed  upon  the  organic  matter.     The  nitrogen  which  is  dissolved  in 
the  water  does  not  sutler  much  change,  but  the  oxygen,  from  the 
causes  just  explained,  fluctuates  to  a  marked  extent.     As  one  of  thtm 
principal  products  of  the  exidation  of  organic  matter  is  carbonic  acid,     i 
water  in  which  orguuic  matter  haa  suffered  oxidation  usually  showa 
an  increased  amount  of  dissolved  carbonic  acid  gas  and  a  decreased 
amount  of  dissolved  oxygen.     A  water  may,  therefore^  be  bright  and  ■ 
sparktiog  and  still  be  anything  but  pure.     The  higher  the  content  of™ 
dissolved  oxygen  and  lower  that  of  dissolved  carbonic  acid  gas  the 
better  water  is  to  be  considered. 


Cohr, 

The  opinion  of  chemists  concerning  the  conditions  indicated  by  i 
color  of  a  water  are  well  expressed  by  Dr.  Fox  as  follows : 

**  It  h  helpful  in  forraiug  an  opinion  as  to  the  quality  of  a  water  to 
pay  a  certain  regard  to  its  color,  although  apart  from  other  indi cat ioaa 
of  its  comlitions,  no  reliance  should  be  placed  on  this  test.  Speaking 
generally,  it  may  be  said  tliat  waters  of  great  purity  exhibit  a  bluish 
hue,  that  waters  polluted  by  tilth  have  various  shades  of  a  straw  or 
brownibh  tint,  deeper  in  proportion  to  the  amount  which  they  c»t)utaiu, 
whilst  peaty  waters  generally  display  a  nutty-brown  color.  To  this 
rule  there  are  many  exceptions,  A  water  may  possess  a  strong  brown 
or  yellowisli  tint  and  yet  be  free  from  iilth,  e*  g.  some  peaty  waters, 
and  waters  containing  iron.  Certain  artesian  waters  of  great  purity 
have  a  straw  tint.  The  Loch  Katrine  water,  which  supplies  the  city 
of  Glasgow,  displays  a  color  a[>pareut  to  every  one.  On  the  other 
hand,  some  waters  that  are  as  devoid  of  color  as  distilled  water,  and 
exhibit  great  brilliancy,  are  found  to  be  ptiltuted  with  a  largo  amouot 
of  animal  filtli.  A  water  may  be  almo^Jt  colorless  and  yet  exhibit  on 
analysis  much  vegetable  matter,  e,  g,  the  water-supply  of  Bourne- 
mouth* A  water  miy  be  c  )lorle^s  and  still  contain  peat,  for  white 
peat  iti  occisionally  met  with  which  i*  a  form  of  incompletely  carbon- 
ized vegetable  matter*  Practically,  however,  peaty  waters  present 
various  shades  of  a  brownish  olive-green  color »  if  the  peaty  matter  is 
in  larger  quantity,  through  a  nutty-brown  tf>  a  coffee  culor,  when  the 
peat  u  old  and  abundant.'*  And  again  :  *' Thousands  are  still  to  be 
fount!  who  believe  that  if  a  water  is  bright  and  clear,  and  not  un- 
plea'^ant  to  the  taste,  it  must  be  good,  whilst  it  has  been  proved  over 
and  over  again  that  such  a  water  may  be  polluted  with  unspeakable 
filth,  and  that  an  excessive  brilliancy  of  a  water  is  a  suspicious  fiign/' 
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Analyses  of  the  Passaic  Water. 

The  aooompanyiDg  table  (1)  shows  the  results  of  our  analyses  of  the 
samples  of  Passaic  water  sent  us. 

[Note. — Table  not  printed  but  results  here  given. — SEtfY.] 

Many  interesting  deductions  can  be  made  from  these  figures.  We 
fihall^  however,  mention  only  a  few  of  the  more  practically  important 
ones.  The  total  solids  show  a  steady  decrease  from  Oc-tober  to  May. 
The  reason  of  this  is  that  the  volume  of  water  in  the  Passaic  increases 
steadily  during  this  period.  In  April  the  total  solids  in  Jersey  City 
ran  2.5  grains  per  gallon ;  in  Newark  3.4  grains  per  gallon.  In  this 
respect  the  water  was  very  satisfactory.  The  volume  in  the  river  is 
on  the  decrease  from  April  through  the  summer,  and  hence  from  that 
date  till  fall,  a  steady  increase  in  the  amount  of  total  solids  is  to  be 
ex|)ected.  If  the  summer  is  a  dry  one,  the  amount  will  reach  a  high 
figure,  because  the  waste  and  sewage,  if  anything,  increase,  while  the 
volume  of  the  river  greatly  decreases. 

The  same  may  be  said  for  the  hardness,  the  increase  and  decrease 
following  quite  closely  \he  curve  of  the  total  solids. 

The  determination  of  the  chlorides  is  of  little  value  in  the  case  of 
the  Passaic  water,  as  chlorides  can  come  from  tide-water  and  manu- 
facturing wastes  as  well  as  from  sewage. 

In  June  the  albuminoid  ammonia  in  the  water  of  Newark,  and  in 
February  the  water  of  both  Newark  and  Jersey  City  fell  below  0.15 
parts  per  million,  which  is  regarded  as  the  beginning  of  the  danger 
limit.  At  all  other  times  the  amount  of  albuminoid  ammonia  has  been 
above  this  amount,  the  highest  figure,  so  far,  being  reached  by  the 
Jersey  City  water  in  December.  This  amount,  0.3  per  million,  if  oc- 
curring in  a  well-water,  would  have  condemned  it  at  once.  Should  a 
sample  of  water  submitted  to  us  for  analysis  by  a  Board  of  Health 
have  given  us  this  amount  we  should  have  reported  it  as  absolutely 
unfit  for  use  and  dangerous  in  the  extreme. 

The  continual  presence  of  nitrites  in  the  water,  with  the  exception 
of  the  month  of  February,  shows  that  oxidation  of  the  organic  matter  ' 
is  taking  place.  The  amount  of  dissolved  oxygen  was  higher  in 
winter,  as  the  organic  matter  is  not  so  easily  oxidized  as  in  the 
summer.  As  the  amount  of  dissolved  oxygen  decreased  in  the  sum- 
mer, the  amount  of  dissolved  carbonic  acid,  which  results  from  the 
oxidation  of  the  organic  matter,  will  increase. 
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Our  optnioD^  based  upon  the  maas  of  analytical  data  herewith  pre- 
sented, is,  that  during  the  greater  part  of  the  year  the  water  of  the 
Passaic,  which  is  used  to  supply  the  reservoirs  of  Newark  and  Jersey 
City,  and  which  is  supplied  to  the  inhabitaDts  of  those  cities,  is  oao- 
taminated  by  filth,  sewage  and  man u facto  ring  waste  and  is  nnfit  for 
driDking  purposes*  In  the  so  miner  the  water  reaches  a  degree  of 
pollution  which  makes  its  uj^  dangerous  beyond  a  doubt.  Should  the 
water  duriog  these  months  become  impregnated  with  the  seeds  of 
typhoid,  cholera  or  other  zymotic  diseases,  the  most  disastrous  results 
may  he  expected. 

We  have  no  doubt  that  the  use  of  a  purer  water  in  the  cities  of 
Newark  and  Jersey  City  would  be  attended  by  a  most  marked  de- 
crease in  the  death-rate,  especially  that  of  children. 

Pollutions  of  the  Pasaaio. 

Acting  under  the  instruction  of  the  Board  of  Pollution,  samples  of 
a  number  of  the  manufacturing  wastes  which  are  discharged  into  the 
Passaic  were  collected  by  Inspector  Leake  and  submitted  to  us  for 
analysis.  Before  expressing  our  opinion  on  these  samples  we  wish  to 
explain*  the  more  important  principles  which  are  involved  in  the 
pollution  of  water^  and  also  the  meaning  of  certain  words  often  used 
in  this  oonneetion. 

In  an  act  approved  February  27th,  1883,  and  quoted  in  the  drcn* 
lar  issued  by  the  Joint  Board  on  Pollution  of  the  Passaic  River  and 
its  Tributaries,  it  is  made  a  criminal  offense  to  throw,  or  c^nse  to  be 
thrown,  or  permit  to  be  thrown  into  the  waters  of  any  creek,  pond  or 
brook  of  this  State,  the  waters  of  which  are  used  to  supply  any  aqot- 
duct  or  reservoir  for  didtribution  for  public  use,  any  offensive  matter 
whatever  calculated  to  render  said  waters  impure. 

To  avoid  repetition  in  the  consideration  of  each  sample  of  water  it 
will  be  best  to  draw  attention  to  certain  important  properties  wbicA  a 
water  should  possess  to  render  it  acceptable  for  drinking,  househoM 
and  manufacturiDg  purposes,  and  conversely  to  certain  properties 
which  will  render  it  unfit  for  uses  for  which  the  water-supply  of  a  city 
is  intended. 

For  drinking  purposes  a  water  should  be  clear,  that  is,  free  from 
all  suspended  matter,  such  as  clay,  mud,  fragments  of  leaves,  sedi* 

^A  poriioD  of  this  report  on  Lho  pollntioD  of  ih«  Fusaio  wai  mftde  to  tht  Joint 
Boftrd  on  FollQtion,  daring  tht/all  0/ISS6. 
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meutary  matter^  Ac.  Even  though  such  matter  be  not  m  itself 
poisoDous,  or  even  to  any  extent  appreciably  detrimental  to  health,  it 
will  Btill  be  offensive  to  the  eye,  and  the  presence  of  such  impurities 
will  detract  from  the  enjoyment  attendant  oo  itB  use.  So,  also,  in  the 
bath,  the  water  should  appear  pellucid  and  inviting,  and  any  matter 
which  in  any  way  prevents  it  from  being  so  is  offensive. 

The  water  should  contain  a  aufficiency  of  dissolved  gases,  especially 
oxygen  gas,  A  water  not  containing  sufficient  dissolved  gases  will 
taste  flat,  and  thus  be  offensive  to  the  sense  of  taste. 

The  water  should  be  free  from  any  marked  taste  other  than  the 
agreeable  sensation  imparted  by  a  pure  and  sparkling  water.  Any 
taste  that  a  water  may  possess  will  offend  the  sense  of  taste  and  will 
render  the  water  unpalatable  to  many  people. 

The  water  should  be  free  from  any  color,  which,  although  such  col- 
oration  may  in  certain  cases  be  not  deemed  detrimental  to  health,  is 
most  certainly  offensive  to  the  eye,  and  will  excite  a  feeling  of  repul- 
sion rather  than  of  agreeable  expectation.  Such  a  coloration  also 
causes  in  the  minds  of  many  persons,  especially  among  the  unedu- 
cated, feelings  of  alarm  as  to  the  safety  of  the  water. 

The  water  should  be  free  from  any  odor,  since  the  presence  of  a 
recognizable  odor  offends  the  sense  of  smell  as  well  as  at  once  awakens 
feelings  of  alarm  among  the  people.  Nor  should  it,  on  staudiug^ 
develop  any  unpleasant  o<lor,  since  it  will  then  also  become  offensive,. 

The  water  should  be  as  free  as  possible  from  mineral  matter,  since^ 
its  presence  in  any  considerable  amount  may  cause  the  water  to  pro- 
duce certain  specific  physiological  effects  and  thus  render  it  offensive 
to  the  public  health.  Organic  matter  in  any  amount  should  also  be 
absent,  since  it  may,  aside  from  exerting  any  physiological  efiecta, 
afford  nutriment  and  means  of  development  for  numerous  species  of 
lower  organisms,  both  vegetable  and  animal,  many  of  which,  such»  for 
instance,  as  the  pathological  bacteria,  or  disease  germs,  may  cause  the 
water  to  become  the  means  of  spreading  disease  and  thus  endanger 
the  public  health  and  increase  the  death-rate. 

Any  substance  which,  when  added  to  a  drinking-water,  causes  the 
water  to  offend  the  senses  of  sight,  jsm ell  or  taste,  or  which  makes  the 
water  unhealthy  or  dangerous  to  drink,  is  offensive  matter,  and  will 
render  the  water  less  pure,  or  impure. 

In  relation  to  the  uses  of  water  for  household  purposes,  the  addition 

the  water  intended  for  these  purposes,  washing,  the  preparation  of 
'^food,  &c,|  [of  any  thing]  which  in  any  way  is  detrimental  to  its  adapt- 
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ability  to  these  uses,  is  oSengive  matter  aod  will  make  the  water  iia* 
pure.  Not  alone  will  it  render  the  water  impure,  but  it  may,  in  oae 
the  hardness  ia  increased,  cause  au  increase  in  the  expenses  of  hoase- 
keeping,  as,  for  instance,  in  the  increased  use  of  soap,  which  will  be 
brought  about  by  an  increase  in  the  hardness. 

Again,  the  ad<litioo  of  any  matter  which  may  increase  the  hard' 
ness  of  the  water,  or  which  may  increase  the  amount  of  total  dis- 
solved solids,  will  canse  the  waler  to  form  scale  in  boilers  more  rapidly, 
and  thus  not  only  compel  a  greater  use  of  fuel  by  those  who  u« 
stf^nm,  but  will  also  shorten  the  lives  of  the  boilers,  thus  adding  to 
the  cost,  and  will  also  increase  the  dangers  atteadant  on  their  u&^ 
Any  Bubstanoea  which,  when  added  to  a  water,  will  render  it  lea 
adapted  for  use  io  steam  boilers,  is  au  offensive  substance. 

Further,  any  substance  which,  when  arlilcd  to  a  water,  reuden  it 
less  adapted  for  use  in  the  household  or  iu  manuf^turing,  will  in- 
crease the  cost  of  living  or  manufacturing  iu  the  cases  of  some  or 
many  of  the  inhabitants  of  the  city,  and  thu-i  to  a  le-iser  or  greater 
extent  will  eventually  injure  the  prosperity  of  the  town  by  decreasiog 
the  amount  of  capital  available  for  enterprise  or  inve-^traent.  Any 
matter  in  any  way  causiog  or  bringing  abuut  these  results  we  maj 
consider  offensive. 

It  is  also  to  be  noted  as  a  fact  that  must  not  be  overlooked  that  the 
water  of  the  Passaic  which  is  u^ed  in  Newark  and  Jer^y  City  ii 
judged  by  certain  forms  of  chemical  analysis.  It  is  hence  evideol 
that  any  matter  which,  when  present  in  the  water-supply,  is  con- 
demned by  the  analysis,  must  alsi>  be  coudernned  if  found  prexnl 
in  the  water  eubering  the  IVssaic,  and  that  wastes,  &r*.,  containiog 
constituents  which  will  cause  the  water-supply  to  be  adjudged  impure 
must  be  condemned  as  oOf'ensive. 

The  questirm  may  arise  as  to  how  to  deal  with  waste  waters  dia- 
charged  into  the  Pas-iaic,  which,  while  not  so  pure  as  the  river  water, 
are  still  not  so  impure  in  any  individual  case  as  to  excite  apprehension. 
If  only  one  such  cise  occurred  no  great  dan;jer  might  bd  feared,  bat 
when  a  number  of  such  waters  enter  the  river,  the  effect  of  them  all 
will  become  very  appreciable.  Ifi  this  case  strict  impirtiiUty  is  th® 
only  safeguard,  and  the  total  «vil  should  be  abdi^^hed  by  abolishio] 
each  and  every  cause  of  it.  No  matter  of  any  kind  should  b« 
allowed  to  enter  the  Passaic  within  the  limits  prescribed  by  law, 
which  IB  any  way  renders  the  water  less  adapted  for  potable,  hoiiae* 
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hold  and  manofactnring  purposes  by  the  inhabitants  of  Newark  and 
Jersey  City. 

In  accordance  with  the  views  above  set  forth  we  express  our 
opinions  on  the  samples  submitted  to  us  for  examination  as  follows: 
(Table  2.) 

[Note. — Not  printed  herewith,  bat  results  as  stated  by  the  chemists 
herewith  given, — Secj'y.^ 

No.  1.  (C1023)  Crondemned  on  account  of  high  total  solids,  high 
hardness  and  high  albuminoid  ammonia. 

No.  2.  (C1024)  Condemned  on  account  of  high  albuminoid 
ammonia.  Inspection  showed  the  water  to  be  polluted  by  privy 
drainage.    On  standing,  acquired  an  offensive  odor. 

No.  3.  (C1025)  Condemned  on  account  of  high  total  solids  and 
high  albuminoid  ammonia.    On  standing,  acquired  an  offensive  odon 

No.  4.  (C1026)  Condemned  on  account  of  high  hardness  and  high 
albuminoid  ammonia.    On  standing,  acquired  an  offensive  odor. 

No.  5.  (C1027)  Condemned  on  account  of  high  total  solids,  high 
hardness,  high  albuminoid  ammonia  and  presence  of  color. 

No.  6.  (C1028)  Shows  the  effect  of  the  waste  dischai^ing  into  the 
creek,  in  high  total  solids,  high  albuminoid  ammonia  and  color. 

No.  7.  (C1029)  Condemned  on  account  of  high  total  solids,  high- 
albuminoid  ammonia,  and  the  presence  of  taste,  odor  and  suspended 
organic  matter. 

No.  8.  (Ci030)  Condemned  on  account  of  high  total  solids,  high 
albuminoid  ammonia,  and  presence  of  taste,  odor,  color  and  suspended 
organic  matter. 

No.  9.  (CiOSl)  Condemned  on  account  of  high  total  solids,  high 
albuminoid  ammonia,  and  presence  of  color,  taste,  and  organic  matter 
in  suspension.    On  standing,  acquired  an  offensive  odor. 

No.  10.  (C1032)  Condemned  on  account  of  high  total  solids,  high 
hardness,  high  albuminoid  ammonia  and  the  presence  of  brick-red 
suspended  matter.  On  standing,  developed  an  offensive  odor  of 
sulphuretted  hydrogen. 

11.  (C1033)  Condemned  on  account  of  high  total  solids  and  high 
albuminoid  ammonia.     It  has  also  a  perceptible  woody  taste. 

No.  12.  (CI  034)  Not  condemned. 

No.  13.  (C1045)  Condemned  on  account  of  high  total  solids,  high- 
hardness,  high  albuminoid  ammonia  and  color.  On  standing,  acquired 
an  offensive  odor  and  condition: 
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No*  14.  (C1046)  CoDdemned  od  account  of  high  total  solids,  high 
hardnesSp  high  albuminoid  ammooia  and  color.  Oa  staocliDg,  acqaired 
aD  offensive  odor  and  passed  iato  an  offensive  condition, 
,  No,  15,  {C1047)  Condemned.  A  thick,  turbid  liquid  with  an 
excrementitious  odor.  Appeared  to  be  sewage.  The  amtuooia  deter- 
minations were  made  in  the  liquid  after  settling. 

No,  16.  (C1048)  Condemned  on  account  of  high  albuminoid 
ammonia^  high  hardness  and  high  total  solidri. 

No*  17.  (C104&)  Condemned  on  account  of  high  albuminoid 
ammonia.  When  received,  possessed  an  offensive  odor  and  contained 
decomposing  organic  matter. 

No,  20.  (C1052)  Condemned  on  account  of  high  total  solids,  high 
hardness,  high  albuminoid  ammonia.  On  standing,  acquired  an  of- 
fensive odor. 

No.  24.  (C1058)  Condemned  on  account  of  high  total  solids,  high 
albuminoid  ammonia  and  high  suspended  matter. 

No.  25.  (C1083)  Condemned  on  account  of  high  suspended  matter, 
high  albuminoid  ammonia.     On  standing,  acquired  odor. 

No,  26*  (C1084)  Condemned  on  account  of  high  total  solids,  high 
suspended  matter,  high  albuminoid  ammonia  and  color.  On  standing, 
acquired  an  offensive  odor. 

No.  27,  (CI 085)  Condemned  on  account  of  high  total  solids,  high 
albuminoid  ammonia  and  color.  On  standing,  acquired  an  offensive 
odor. 

No.  28.  (C1086)  Condemned  on  account  of  high  total  albuminoid 
ammonia  and  color.     On  standing,  acquired  an  offensive  odor. 

No.  29.  (C1087)  Condemned  on  account  of  high  albuminoid 
ammonia,  high  hardness,  high  total  solids  and  large  amount  of  matter 
in  suspension.     On  standing,  acquired  an  offensive  odor. 

No.  31.  (C1089)  High  total  aolids,  otherwise  not  objectionable. 

No.  38.  (C1120}  Condeiimefi  on  account  of  high  albuminoid 
ammonia,  high  total  solids  and  turbidity. 

No.  — .  {C1138)  Condemned  on  account  of  high  total  solids,  high 
albuminoid  ammonia,  suspended  matter  and  color.  On  standing,  ac- 
quired an  offensive  odor. 

In  addition  to  the  great  quantities  of  manufacturing  wastes  that 
are  emptied  into  the  Passaic  above  the  tn-takes,  and  which  pollute  the 
water,  another  serious  source  of  filth  is  introduced  by  the  sewage  of 
Newark  and  the  manufacturing  wastes  which  are  emptied  into  the 
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P«88aio  below  the  in-take,  and  which  may  at  times  be  carried  op  to 
And  beyond  the  in-takes  by  the  tides.  How  far  up  the  contamination 
of  the  Passaic  by  the  Newark  sewage  extends,  we  have  not  yet  deter- 
mined with  exactness,  but  there  is  every  reason  to  believe  that  at  times 
it  exerts  a  very  decided  polluting  effect  on  the  waters  supplied  to 
Newark  and  Jersey  City. 

If,  as  it  has  been  recently  stated,  the  Jersey  City  water  contains 
more  Newark  sewage  than  the  Newark  water,  it  is  not  clear  why  the 
Jersey  City  water  does  not  run  higher  in  chlorides  than  the  Newark 
water.  But  pronounced  differences  such  as  might  be  expected  have 
not  yet  been  detected. 

An  analysis  of  the  sewage  from  the  Fourth  avenue  sewer  is  ap- 
pended to  show  the  nature  of  typical  sewage. 

No.  30.  (C1088)  Table  2. 

[Note. — ^Table  not  printed. — SBcfY.] 


(II.) 

REPORT  ON  THE  POLLUTION  OF  THE  PASSAIC  RTVER. 
Br  PSTSB  T.  AUSTUr,  PH.D.,  T.OJB.,  AMD  jaAVGD  A.  WI£BVB,  M.8. 

Rutgers  College,  ^ 

(New  Jersey  State  Scientific  School),  > 

December  Slst,  1887.     j 

7b  tKe  Honorable  the  Joint  Board  on  the  Pollution  of  the  Passaie 

River : 

Oentlemen — We  submit  herewith  our  report  as  chemists  to  the 

Board  on  Pollution  from  June  1st  to  December  31st,  1887.     (Table  3). 

[Note. — ^The  chemists  thus  state  its  result — SEtf  y.] 

The  samples  have  been  collected  and  analyzed  as  described  in  our 

first  report.    The  water  supplied  to  Newark  and  Jersey  City  during 

the  months  of  June,  July,  August,  September,  October,  November 

and  December  has  been  steiidily  bad.     In  July  it  was  extremely  filthy. 

It  was  hoped  that  the  condition  of  the  water  would  improve  during 

November  and   December,  as  an   improvement  was  noticeable  in 

October,  but  the  hope  was  not  fulfilled,  and  the  water  became  worse 

instead  of  better.     The  condition  of  the  water  does  not  vary  very 

much.     As  stated  in  our  first  report,  it  is  filthy  from  the  great  amount 

of  impurities  poured  into  it.     It  shows  a  slow  but  still  perceptibly 

steady  increase  of  pollution.     We  can  only  reiterate  our  condemnation 
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of  the  water  for  driDking  purposes.  It  is  utterly  unfit  for  use,  and 
time  should  be  lost  in  procuring  a  purer  supply.  There  is  no  donN 
but  that  the  introduction  of  a  pure  water-supply  into  the  cities  of  New- 
ark and  Jersey  City  will  be  marked  by  a  decrease  in  the  death-rate. 
[Note. — Thus  ends  the  last  report, — Sec'y*} 
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It  will  be  noticed  that  the  chemical  analyses  and  the  language  of 
both  these  reports  are  more  and  more  decided  against  these  waters  as  a 
source  of  drinkiog-supply,  " 

The  report  a^  rendered  December  31st,  1887,  is  of  the  most  pro-  ■ 
nounoed  character  aod  cannot  be  read  with  placid  unconcern  by  any 
one  who  regards  the  preservation  of  human  life  as  a  personal  aod  gen- 
eral concern.  The  supplies  for  both  cities  are  so  bad  that  the  chemists 
do  not  seek,  as  Ijefore,  to  rate  their  relative  unfitness.  During  thi» 
same  year,  a  number  of  the  citizens  of  Jersey  City,  in  their  own 
interest  and  tliat  of  their  locality,  sought  again  the  opinion  of  Prof. 
Leeds,  This  was  given  in  reply  to  a  series  of  questions  now  pub- 
lished in  pamphlet  form.  The  answers  thereto  recount  the  sources  of 
pollution  of  the  Passaic  river  under  seven  heads,  and  show  their 
continued  increase,  and  that  the  water  flowing  into  the  in-take  of  the 
Jersey  City  pumping  station  each  day,  coutaius  a  great  weight  of 
sewage.  In  reply  to  the  question,  Is  the  water  at  present  supplied 
to  Newark  and  Jersey  City,  dangerous  to  health?  he  begins  by 
Baying :  ''This  is  as  though  I  were  a-s^ked,  Is  drinking  sewage  dan- 
gerous to  health  ?  I  believe  it  to  be  not  merely  dangerous,  but  90 
fatal  that  thousands  of  people  are  killed  by  sewage-drinking  every 
year,"  Of  this  he  gives  various  illustrations  from  authorities.  He 
adds:  *'Nor  is  its  virulen<?e  restricted  to  the  production  of  typhoid 
fever  only,  for  typho-malarlal  and  other  zymotic  diseases  frequently 
have  the  same  origin.  During  a  greater  part  of  the  year  much  of 
that  general  malaise  and  debility  which  large  numbers  of  people 
suSer  from  is  partly  attributable  to  the  cumulative  actioii  of 
sewage-polluted  drinking-water  upon  their  systems," 

Does  it  not  seem  that  thus  we  have  an  amount  of  competent  tesS^ 
mony  extending  through  series  of  years,  resulting  from  hundreds  of 
analyses  of  different  years  and  different  seasons  and  by  numbers  of 
competent  chemists,  all  agreeing  m  to  the  hazardous  character  of  thia 
water  and  as  to  its  increasing  befoulment? 

During  the  present  year,  this  Board  saw  fit  also  to  cause  a  new 
aeries  of  chemical  examinations  to  be  made,  with  the  primal  object, 
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however,  of  assooiatiDg  them  with  bcuUeriologioal  examinations,  so  as 
to  see  how  far  these  fortified  or  disputed  the  conclusions  arrived  at  by 
physical  and  chemical  examinations. 

This  additional  examination,  so  far  as  its  bacteriological  addition  is 
concerned,  is  made  with  the  admission  that  the  distinction  between 
the  pathogenic  and  conservative  or  microphy tic  life  is  not  so  accurately 
made  out  as  to  enable  us  to  determine  the  full  significance  of  numbers. 
But  as  it  is  conceded  by  many  that  the  quantity  of  bacteria  has 
relation  to  the  quantity  of  decaying  and  putrescent  organic  matter 
present,  it  was  thought  proper  to  secure  such  an  analysis.  The 
chemical  and  biological  examinations,  as  made  by  Prof.  Leeds  and  as 
given  in  the  report  (see  pages  161-6),  are  in  the  direction  of  confirm- 
ing former  examinations,  and  show  the  large  amount  of  this  minute 
life  at  places  where  pollution  is  shown  by  the  chemical  examinations. 

In  view  of  all  the  evidence  which  we  have  thus  presented  we  submit 
that  by  all  the  methods  available  in  physical  and  expert  examination 
and  testimony,  the  Passaic  water,  as  at  present  delivered  to  Newark 
and  Jersey  City,  is  too  much  mingled  with  sewage  for  its  use  as  a 
public  water-supply  to  be  approved  or  defended. 

Those,  however,  who  are  disposed  fairly  to  consider  the  matter  and 
to  give  weight  to  the  opinions  of  those  who  are  believed  to  have 
arrived  at  sound  conclusions,  ask  such  questions  as  these :  If  all  this 
is  true  why  do  not  more  people  sicken  and  die?  Why  are  not  physi- 
cians more  fully  agreed  as  to  the  dangerous  effects  ?  These  are  allied 
and  proper  questions,  and  may  as  well  be  met  together. 

First  of  all,  it  is  not  true  that  poor  water  records  all  its  effects  in 
perceptible  ill-health.     Here  are  some  of  the  reasons  why  it  does  not : 

Such  water  is  not  at  all  times  equally  impure.  By  reason  of 
abundant  rains  the  dilution  often  varies  in  the  Passaic  in  proportions 
of  one  to  six,  so  that  from  this  alone  there  is  great  variation  in  the 
quantity  of  organic  matter  contained.  It  also  varies  from  the  charac- 
ter of  the  sewage,  from  difference  in  suspension  or  solution,  and  from 
difference  of  humidity  and  temperature.  Our  study  of  the  chemical 
statements  shows  that  sometimes  in  one  month  it  could  be  pronounced 
'drinkable,"  and  in  another  month  '*  lamentably  polluted,"  and  from 
causes  beyond  local  control.     Susceptibility  of  persons  also  varies. 

Hence,  there  would  necessarily  be  great  variation  in  effects  even  if 
these  could  be  discerned.  But  all  that  any  one  is  called  upon  to  show 
is  that  the  conditions  are  those  of  great  liability  and  that  there  is  a 
hazard  unsafe  to  health  or  life. 
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Again,  when  there  are  real  effects  the  systems  of  most  persons  are 
so  far  resistful  as  that  no  immediate  effects  or  no  effects  that  can  be  bjr  a 
any  method  of  exclusion  asserted,  are  recorded.  So  long  as  there  is  ■ 
not  such  a  specific  result  as  typhoid  fever  or  dysentery,  or  malaria] 
fever,  or  prostrating  tliarrho?a,  there  may  be  multitudes  of  minor 
and  depressing  results  without  the  possibility  of  record.  That  such 
resuUa  do  occur  is  the  common  consensus  of  opinion  of  practitioners 
who  have  closely  studied  localities  afflicted  with  a  very  poor  water- 
supply  or  those  who  have  been  able  to  compare  the  conditions  in  the 
same  city  when  it  had  a  poor  supply  and  afterward  a  good  one.  i 

We  have  already  referred  to  the  fact  that  physicians  do  not  have  ilM 
in  their  ]>ower  in  roost  cases  to  discern  all  the  influences  that  have  been  " 
in  operation  to  cause  many  diseases.  Yet  it  has  been  our  experience 
that  those  physicians  who  are  careful  observers  and  have  giv^en  their 
careful  judgments  all  recognize  that  water  which  by  the  usual  tests  is 
found  to  be  quite  uniformly  impure  ia  not  fit  for  a  public  water-supply, 
because  of  its  results  in  the  impairment  of  individual  health.  We 
have  had  occasion  to  find  that  physicians  are  often  misquoted  and  thai 
some  passing  remark  comes  to  be  assumed  as  a  settled  conviction. 

But  13  it  not  true  that  we  have  reason  to  believe  that  the  water 
used  in  Newark  and  Jersey  City  has  had  an  effect  greatly  to  add  to 
death  and  sickness-rates?  When  we  compare  with  the  average  death- 
rate  of  the  State  for  the  past  nine  years,  we  find  an  excess  in  Newark 
and  Jersey  City  of  such  a  proportion  to  each  thousand  of  inhabitants^ 
as  means  the  loss  of  hundreds  of  lives.  Besides,  in  this  we  are 
comparing  in  the  aggregate  with  a  general  death-rate  which  is  io 
itself  higher  in  some  localities,  probably  because  of  conditions  of 
water-supply  similar  to  these  cities.  No  one  claims  that  there  should 
be  a  death-rate  anywhere  in  this  State  of  over  fifteen  per  thousand, 
and  theoretical  calculationfl  even  reduc^e  the  normal  rate  to  twelve 
per  thousand. 

Our  first  five  years  of  death  record,  from  July  Ist,  1878,  to  July 
1st,  1883,  gave  a  total  death-rate  for  the  State  of  19.43  per  1,000, 
that  for  Jersey  City  being  24.27  and  that  for  Newark,  23.52,  these 
being  the  two  highest  death-rates  in  the  State. 

When  we  come  to  inquire  as  to  deaths  of  children  and  deaths  from 
typhoid  fever  and  from  diarrha?al  diseases,  under  two  years  of  age,  we 
find  6,626  children  under  five  years  of  age  died  in  this  period  in 
Newark,  and  6,636  in  Jersey  City,  or  in  all,  13,261.     Total  deaths 
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at  these  ages  for  the  State,  being  27,704.  In  other  words,  these  two 
cities  with  their  257,230  inhabitants  had  nearly  one-half  as  many 
deaths  at  these  ages  as  the  rest  of  the  State  had  with  its  873,887  in- 
habitants. Is  not  that  an  arousing  fact  ?  It  is  also  to  be  borne  in 
mind  that  even  at  this  we  are  comparing  with  a  State  record  which 
includes  parts  of  Hudson  county,  Camden  and  a  few  other  consider- 
able populations  also  known  to  have  a  poor  water-supply.  A  proper 
comparison  would  be  with  other  populous  cities  having  a  good  water- 
supply,  if  we  had  enough  of  such  large  cities. 

These  two  cities,  with  a  little  over  one-fifth  of  the  population 
of  the  State,  lost  from  typhoid  fever,  361+374=735  out  of  the 
2,818,  and  from  diarrhoeal  diseases,  under  twenty,  1,774+1,574=3,348 
out  of  11,768.  There  is  here  very  marked  excess  of  proportion. 
Since  digestive  and  intestinal  diseases  of  adults,  and  consumption  and 
other  diseases  are  greatly  affected  by  a  poor  water-supply,  it  would 
be  fair  also,  if  we  knew  the  proportion,  to  attribute  the  large  excess 
in  these  diseases,  to  some  degree,  to  poor  water.  But  the  figures 
already  presented  are  enough  to  show  that  something  very  evenly  and 
persistently  secures  to  these  cities  a  very  high  death-rate  of  these 
ages  and  from  these  diseases,  such  as  would  put  the  water-supply^ 
under  suspicion  more  than  any  one  known  operating  cause. 

We  now  turn  to  the  record  for  the  past  five  years,  viz.,  from  July 
1st,  1883,  to  July  Ist,  1887. 

For  the  first  of  these  years  we  have  as  follows :  Total  death-rate 
for  the  State,  19.20  per  1,000.  For  all  cities  over  5,000  inhabitants 
23.59 ;  the  death-rate  of  Jersey  City  being  25.15  and  that  of  Newark 
24.70.  In  this  comparison  Atlantic  City  should  be  counted  out,  be- 
cause its  own  statistics  show  that  its  high  death-rate  is  entirely  owing 
to  infants  brought  there,  that  soon  die  in  the  summer.  Paterson,  also^. 
has  several  operating  causes  besides  water  which  tend  to  give  it  a 
very  high  death-rate,  and  so  far  as  factory  influence  is  concerned^ 
even  beyond  Jersey  City  or  Newark.  So,  also,  as  to  Jersey  City,  it 
is  to  be  remembered  that  other  parts  of  Hudson  county  having  a  higb 
death-rate  and  using  the  same  water,  increase  the  significance  of  the 
per  cent.  This  more  than  balances  the  underestimate  of  the  popu- 
lation which  occurs  in  these  two  years. 

The  number  of  children  that  died  under  five  years  of  age  was  7,971,  of 
which  1,267+1,339=2,606  who  died  in  these  two  cities.  Here,  again^ 
there  is  much  excess,  especially  when  we  remember  that  the  oompari- 
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^flon  is  made  with  a  total  including  Camden,  Hobaken  and  PatersoD. 
Kewark  and  Jersey  City,  represeniiog  about  one-fiftli  of  the  entire 
population  of  the  State,  lost  by  typhoid  fever  110  and  87  respect-  ^ 
ively,  or  203  against  640  for  the  whole  State.  f 

From  diarrlioeal  diseases  under  twenty  years  of  age  we  have 
425+402=927,  out  of  a  total  for  the  State  of  2»462. 

The  statistical  year  from  July  1st,  1884,  to  July  1st,  1885,  is 
reckoned  upio  the  census  of  1885,  being  1,278,033  for  the  State, 
153,513  for  Jersey  City  and  152,988  for  Newark,  or  a  total  of  306,- 
501  for  the  two  cities. 

In  this  year  the  number  of  children  who  died  under  five  years  of  age 
in  the  State  wan  9,120,  of  which  Jersey  City  lost  1,542  and  Newark 
1,543,  or  a  total  of  3,085,  or  nearly  one-third  of  those  lost  at  these  age? 
for  the  whole  State.  Here  is  a  noticeable  and  somewhat  remarkable 
iDcreaKe  of  deaths  during  the  year.  It  is  well  worthy  of  note  that 
coincident  with  it  was  an  unusually  unfavorable  condttion  of  the 
water-supply,  beginning  in  February  and  continuing  until  October. 
I  (See  Prof.  Leedss'  report.) 

This  year  typhoid  fever  caused  642  deaths  in  the  State,  of  which 
Jersey  City  records  100  and  Newark  94,  or  194  in  all.  Of  diarrhcoaJ 
disease  under  twenty  years  o(  age,  the  record  for  the  State  was  2,845, 
of  which  Jersey  City  had  375  and  Newark  443=818. 

From  July,  U'85,  to  July,  1886,  the  total  death-rate  fop  the  State 
was  17.80  per  1,000,  that  of  Jersey  City  being  22.02  and  that  ot 
Newark  23.94.  The  total  city  death-rate  for  that  year  for  the  State 
was  20.63. 

The  number  of  children  that  died  under  five  years  of  age  was  8,637 
for  the  State,  of  which' 1,4^9  died  in  Jersey  City  and  1,448  in  New* 
ark,  or  2,937  iu  the  two  cities.  The  deaths  from  typhoid  fev^er  for 
the  State  were  545,  of  which  Jersey  City  had  88  and  Newark  85,  or 
173  in  alL  The  deaths  from  diarrhoeal  diseases,  under  twenty,  for 
tlie  State,  were  2,664,  of  which  Jersey  City  had  407  and  Newark  369, 
or  776  in  all.  The  proportions,  although  not  so  large,  are  still  quite 
excessive,  as  the  year  was  one  of  unusual  health.  Alongside  of  this, 
examine  the  deaths  from  other  diseasei^. 

From  July,  1886,  to  July,  1887,  the  total  death-rate  for  the  State 
was  19,04  per  1,000,  that  of  Jersey  City  l>eing  24.01  and  that  of 
Newark,  24.40*  The  total  city  death-rate  for  the  year  was  22.24 
per  1,000, 
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The  number  of  children  that  died  in  the  State,  nnder  five  years  of 
age,  was  9,245,  of  which  1,636  died  in  Jersey  City  and  1,474  in 
Newark,  or  3,110  in  both.  The  deaths  from  typhoid  fever  for  the 
State  were  522,  of  which  Jersey  City  had  81  and  Newark  84,  or  165 
in  all.  The  deaths  from  diarrhoeal  diseases  for  the  State  were  2,694^ 
of  which  Jersey  City  had  456  and  Newark  446,  or  902  in  all,  being 
over  one-third  of  the  number  for  the  whole  State. 

No  one  can  take  up  this  series  of  results  for  nine  years  past  and 
add  to  it  the  facts  as  to  mortality  from  adult  intestinal  diseases,  from 
consumption  and  from  general  impairment  of  vigor  and  abbreviation 
of  the  natural  working  period  of  life,  without  being  impressed  with 
the  view  that  there  is  some  pervasive  and  widely-operating  cause  that 
produces  an  excessive  death-rate  in  those  cities,  and  that  this  excess  is 
especially  manifest  in  ages  and  diseases  which  we  would  expect  to  be 
affected  by  an  imperfect  water-supply.  We  know  that  the  contestant 
on  either  side  can  present  points  which  would  increase  the  significance 
of  these  figures,  or  which  would  plausibly  but  not  really  minimize 
their  significance.  But  we  believe  that  no  one  versed  in  the  expert 
study  of  physical,  chemical  and  statistical  signs,  as  they  bear  upon  the 
study  of  population,  or  who  will,  with  impartial  judgment,  review  the 
facts  presented,  but  that  will  be  led  to  conclude  that  the  water-supply, 
as  derived  from  Passaic  river,  is  under  the  gravest  suspicion  in  this 
record  of  child-slaughter,  and  is  severely  on  trial  with  heavy  testimony 
against  it  We  do  not  declare  the  supply  to  be  worse  than  that  fur- 
nished to  Philadelphia,  Camden  and  several  other  cities  in  this  country. 
But  we  cannot  but  present  the  unanimous  conviction  of  this  Board, 
of  various  other  State  Boards,  of  numerous  chemists,  physicians  and 
observing  civilians,  that  the  drinking-water  at  present  furnished  to 
large  populations  in  Jersey  City,  Newark  and  some  adjacent  towns  is 
not  such  as  meets  a  public  demand ;  is  not  such  as  a  State,  whose 
duty  it  is  to  conserve  the  highest  health  interests  of  its  people,  can 
approve.     The  figures  given  are  in  accord  with  such  belief. 

We  claim  for  Hudson  county  ordinary  advantages  for  health,  if 
only  it  has  or  secures  health  administration  and  structural  provision 
for  its  sanitary  necessities.  We  claim  for  Essex  county  some  of  the 
most  inviting  advantages  of  location  to  be  found  itnywhere.  We 
look  upon  this  portion  of  New  Jersey  as  fitted  for  prospective  and 
rapid  increase  of  population  to  a  degree  second  to  no  part  of  this 
State,  or  adjoining  States,  if  only  there  are  broad  views  of  the  rela- 
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tions  of  health  to  prosperity,  and  of  the  duty  of  reeogniziDg  pore 
water  aud  protection  from  preventable  diseases  as,  alike,  the  right  of 
humanity,  of  labor  and  of  citizenship.  There  has  been  wonderful 
growth  in  spite  of  those  drawbacks,  and  there  would  be  far  greater 
if  they  were  removed. 

We  have  purposely  avoided  the  expression  of  mere  opinions.     We 
have  not  argued  the  short-sightedness  of  present  methods.     We  have  ' 
not,  in  the  presence  of  the  abundant  evidence  on  the  subject,  thought 
it  Deoeseary  to  draw  attention  to  any  particular  sources  of  supply,  or 
to  magnify  the  easy  poasibilities  of  securing  a  water-supply  and  storage  | 
second  to  none  in  this  country.     But  we  have  thought  it  timely  and 
imperative  upon  us  to  thus  review  some  of  the  facts  in  evidence  and     , 
thus  to  seek  to  impn^ss  upon  the  people  of  these  cities,  and  u|>on  the  m 
State,  the  great  demand  there  is  for  a  better  water-supply  for  sections 
eo  close  together^  and  repi-esenting  nearly  half  of  the  whole  popula- 
tion   of  the  State.      We    have    only  allowed    facts   to    speak   for 
themselves. 

The  tortuous  but  noble  Passaic  reaches  some  of  the  most  delightful 
and  populous  regions  of  the  State.  It  has  other  sufficient  uses  besides 
those  of  inundation  for  the  country  and  sewer-holding  water-supply 
for  the  towns. 

Just  now  the  combined  efforts  of  the  managers  of  the  Geological 
Survey,  of  the  State  Board  of  Health  and  of  local  committees  seem 
likely  to  succeed  in  such  arrangements  at  Little  Falls  as  will  relieve 
the  overflowed  land-?  and  add  tens  of  thousinds  of  dollars  and 
numbers  of  lives  to  that  district.  We  believe  that  a  more  notable 
increase  of  value-^,  of  health  aud  of  life  will  follow  when  this  river 
<jeases  to  be  usetl  for  the  conjoint  purpo^e^  of  sewerage  and  water- 
aupply,  and  when  the  hundreds  of  thousands  living  near  its  banks 
will  avail  themselves  of  those  provisions  which  nature  has  made  for 
a  pure,  aecessiljle  and  abundaut  supply.  When  that  is  secured,  an 
impetus  will  be  given  to  the  growth  of  those  cides  and  the  surround* 
ing  districts  such  as  will  gladden  the  hearts  of  the  people,  for  it  will 
not  only  mean  increase  of  wealth,  but  increase  of  health  ami  preser- 
vation  of  liie,  thus  addiog  to  the  comfort,  industry  and  happineas 
of  our  citizens  aud  conferring  a  blessing  on  the  whole  State, 
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As  heretofore,  we  present,  as  far  as  possible,  climatologioal  observa- 
tions and  records  from  several  portions  of  the  State.  It  will  be 
recalled  that  these  were  originally  chosen  to  represent  the  distinct 
geological  and  soil  formations  of  the  State,  in  order  that  there  might 
be  a  comparison  of  diseases  with  reference  to  locality.  It  was  not 
important  that  the  location  be  continuously  at  one  point,  but  that  it 
be  not  so  far  removed  as  to  cause  much  variation^  and  that  it  be  upon 
the  same  formation  as  the  one  first  chosen. 

The  localities,  as  designated  in  the  sixth  report,  1882,  were — 

» 

I.  Newton,  Sussex  county,  to  represent  the  Kittatinny  valley,  and 
the  sandstone,  slate  and  adjacent  rock. 

II.  Paterson,  to  represent  some  slight  variations  for  the  same  gen- 
eral district.  But  the  two  together  stand  for  the  azoic  and  paleozoic 
formations  of  northern  New  Jersey. 

III.  Newark  represents  the  eastern  part  of  the  red  sandstone 
section. 

IV.  New  Brunswick,  Princeton  and  Trenton  represent  the  more 
western  red  sandstone  sections. 

V.  Freehold,  while  not  very  far  from  the  same  section,  amid  the 
sand  and  clay  marls,  represents  the  upper  cretaceous  formation. 

VI.  The  more  recent  or  tertiary  formations  of  sand  or  clay  and 
the  climate,  as  varied  by  its  inland  position,  is  well  represented  by 
Vineland. 

VII.  Atlantic  City  or  Cape  May,  on  a  similar  sandy  formation, 
stands  for  our  more  southern  Atlantic  coast. 

VIII.  Sandy  Hoolc  or  Middletown  has  served  to  represent  the 
northern  Atlantic  coast  with  the  mingling  of  sand  and  clay  marls  and 
its  cretaceous  formations. 

(359) 


H       360               REPORT  ON  VITAL  STATISTICS.             ^H 

^H            It  will  be  noticed  that  we  have  been  corapelled,  from  time  to  time^l 
^H         to  change  the  precise  point  of  record,  but  not  to  any  disturbbg  f 
^H         extent 

^H             This  year,  owing  to  the  lamented  death  of  Miss  E.  Foster,  the 
^H        excellent  observer  at  Newton,  the  details  of  the  table  are  not  so  com- 
^H         plete.     The  signal  service  has  aim)  made  some  important  changes  in 
^H         its  localilieg. 

^m             We  have  thought  best  this  year  to  give  the  record  of  New  York 
^m         city  as  the  nearest  available  indicator  for  the  discontinued  record  of 
^^B          Sandy  Hook,  and    also   to   add    the   record  of  Fhtladelphia.     The 
^K          Board  is  now  in  consultation  with  the  detailed  officer  of  the  Signal 
^H         Corps,  in  order  to  so  combiue  these  tables  fur  series  of  years  and  so 
^V         to  equate  any  omissions  as  to  have  them  as  jjcrfect  as  possible  for  use 
^m         in  larger  comparisons.     We  are,  as  before^  indebted  to  the  several  J 
^m         observers  whose  names  are  given.                                                             1 

^B                                                STATION,  NEWTON,  N,  J.                                        1 

^M         Latitude,  ir  2'  N. ;  Longitude,  74°  43^  W.    Height  of  Barometer  Ciitera    n 

^H                                                     above  Sea  Level,  660  feet. 

^H                               Observers,  Miss  E.  Foster  and  Mr.  Foster, 
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STATION,  PATERSON,  N.  J. 

Latitude,  40°  65^  N. ;  Longitude,  74*  IV  W.    Height  of  Barometer  Cistern^ 

above  Sea  Level,  142  feet. 

Observer,  Wiluam  Feroason,  City  Surveyor. 
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STATION,  NEW  YORK  CITY,  N.  Y. 

Latitude,  40*'  48^  N. ;  Longitude,  74*^  (/  W.    Height  of  Barometer  Cistern. 

above  Sea  Level,  168  feet. 

Observer,  U.  S.  Signal  Service. 
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Latitude,  40°  44'  N. 


STATION,  NEWARK,  N.  J. 

Longitude,  74''  10'  W.    Height  of  Barometer  Cifltem  _ 

above  Sea  Level,  53  feeL  ■ 


Obskrver,  F.  W.  Eicord. 
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STATION,  NEW  BRUNSWICK,  N.  J. 

Xalitude,  40°  29^  N. ;  Longitude,  74''  27'  W.    Height  of  Barometer  Cbteni 

above  Sea  Level  ^  115  feet. 

Observer,  Geo.  H.  Cook. 
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Latitude.  40**  31'  N. 


STATION,  BEVERLY,  N.  J. 
Longitude,  74**  59^  W.    Height  of  Barometer  Cistern 

above  Sea  Level,  40  feet.  / 

Observer,  C.  F.  Richardson. 
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STATION.  PHILADELPHIA.  PA. 

Latitude,  89°  57'  N. ;  Longitude,  75**  9^  W.    Height  of  Barometer  Cistern 

above  Sea  Level,  117  feet. 

Observer,  U.  S.  Signal  Service. 
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^^^                                      STATION,  VINELAND,  N.  J.                               ^H 

^m         Latitude.  39°  29'  K.;  Longitude.  75^  V  W.    Haijicbt  of  Barometer  CSii^^| 

^1                                                   above  8ea  Level,  105  feeU                                    ^^1 

^M                                          Observer,  0.  H*  Adams.  M.D,                              ^^B 
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Note. — In  the  ninth  report,  owing  to  the  diaoontinuanoe  of  the 
Signal  Station  Records  at  Cape  May,  we  were  unable  to  give  the 
whole  of  the  year.  We  this  year,  in  addition  to  the  tables  for  1885- 
1886  therein  given,  print  also  the  record  of  Atlantic  City  for  that 
year. 

STATION,  ATLANTIC  CITY,  N.  J.,  1885-6.  . 
Latitude,  39°  22^  N. ;  Longitude,  74*  W  W.    Height  of  Barometer  Cistern 
above  Sea  Level,  13  feet. 
Observer,  U.  S.  Signal  Service. 
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NUMBER  OF  MARRIAGES,  BIRTHS  AND  DEATHS 

BY  TOWNSHIPS  AND  COUNTIES,  AND 

TOTALS  FOR  THE  STATE. 


FOR  THE  YEAR  ENDING  JUNE  30 

,  1887. 
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BURLINaTON  COUNTY. 
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Chesterfield.^ 

Cinnaminson 

Delran.  » 

'EastamptOB 

Evesham 

Florence 

Little  Egg  Harbor.. 

Lumberum 

Mannfleld.. 

Medford 

Mount  Laarel......... 

New  Hanover......!.. 

Northam  pton 

Pemberton 

Randolph 

Shamong 

Southampton 

Sprlngfleid 

\vat(hinKton 

'Wentampton 

WllUngboro 

Woodland 


8 

81 

66 

98 

26 

9 

12 

5 

1 

8 

8 

11 

1 

11 

6 

1 

17 

48 

7 

2 

2 

6 

8 


868 


27 
51 
180 
126 
64 
21 
60 
80 
10 
86 
56 
82 
19 
87 
80 
18 
66 
106 
47 
18 
9 
89 
80 
10 
7 
7 


1,068 


IS 
46 
78 
188 
68 
21 
84 
87 
7 

28 
29 
22 
6 
24 
87 
18 
36 
111 
67 
8 
17 
16 
96 
9 
9 
9 
4 


880 


OAMDBN  COUNTY. 


M. 

B. 

D. 

Camden « 

4,780 
6 
2 
66 
19 
89 
86 
12 
18 

928 
40 
18 

182 
78 
95 
94 
49 
41 

1,079 
31 

Centre 

Delaware 

Gloucester  City 

16 
137 

Gloucester 

77 

Haddon 

67 

Stock t'm 

89 

Waterford... 

WiMlow 

81 
81 

4.912 

1,475 

1.648 

CAPE    MAY    COUNTY. 


M. 

B. 

D. 

Cape  May  City 

18 
14 
12 
20 
17 

39 
58 
45 
68 
22 

44 

Dennis 

24 

Lower 

81 

Middle 

52 

Upper 

23 

81 

212 
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OXTMBBBIiAND    COUNTY. 


H, 

B. 

D. 

Brid  KUtoa  „ . .«« * .,„  „.,,.  ,.."* » ..« ♦♦ ".«. » .<........„....»». 

C^jtoffierdal ..,-.» — ».«»„».«*»« .-*« „.«.„, 

T^AfurAeld                                                              ...-..-....- „^.„ ..^*. 

93 

u 
« 

7 

ii 

371 
67 
34 
SS 
40 
ZS 
86 

m 

83 

m 

279 

37 

IS 

n 

Dowme . «^.«.. ..«»-*«*. — .. „**^*.,«-* — ,»^ 

IS 

11 

m 

Hope  W^l  »_♦♦*  ,,*...  ..»*.*  .». ..i  p„.u,u,..t  .  ^  „**,*♦**  „....,»  t^wm**  m^mm**  **mt**  ......i.  .a,...* 

30 

11& 

L*  WTCO  Cf  „ «- .,  »..»  ». „ *. »  ^ «**". -« 

MiliTillB....-— **. „„,..«,.«.  .M.»*.»»-»»-.w*«.-*«."..*".."« 

118 

gf j^  Prtfcftte .^—  ^ ^ .  .ff^....,..     ........ ™..-*... ^».»«^.. 

6 

SIfi 

i,oea 

£»1 

BSSBX   OOUNTY. 


B«UeTlUe 

Bloonjfleld.  >»,.,., 

CUnton... 

Bwl  OFftsge 

lYuLkUn *... 

IiT|llgBtOIL»..t*%« 

MIllburQ.^......, 

Moniclftir.., 

Newark ».»... 

Or&ogfl  ....„„„..„ 
fioQth  OrADgti  ^*.. 


37 
H 
21 

71 

1 

9 

11 

32 

1.46S 

149 

19 

7 


» 
Iff? 
311 

60 

m 

19 

le 

41 

51 

4,540 

lfi8 

87 


71 
99 

£S 

€3 

lift 

8 

ao 

28 

46 
3,7S4 


i,8a& 


d,75S 


l.m 


O-LOUOBSTBR   OOUNTY. 


Clmyujo.,,...,^ 

D«plfoM „ 

Sut  Greenwich.. 

ftviklln ™.„ 

OtMibofo  ^..^ 

Groetiwich.  ,».»*** 

H&rdAoit« ,»,,. 

Log&n .».«»« 

H&aiu» ...».,., ^.,, 
Monroe  ...*^*....... 

e<njth  Hfttrtion.,. 
Wublngton  „...»., 

WoodbuiT 

Woolwich ,.» 


21 
6 

15 
8 

24 


46 
Ifi 


M 
88 

25 
ttS 
74 
17 
18 
84 
» 
81 
li 
n 

20 

81 

M7 


10 
IS 
87 
«9 

la 

19 
HI 
16 
34 

81 

8 
10 
28 
60 


MS 


24 
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HUDSON    OOUNTY. 


M. 

B.       , 

D. 

Bajon  ne. *,  »,,4^.*. .......  .««»«< ..  »„^„ ..,  .»w«.  ***««^  ^**.  *»», ^« 

H&rrlBon .^ „ ^« „„,„ „„ 

Hoboken....« ....«.„ «,«„«..„.„«. 

JeneT  Cttr «  -. ««...... ..«.,„ « 

99 

19 

27 

418 

16 

U 

s 

29S 
249 

60 

69 
2» 

Ifi 
911 

Keamy .., *, „,„,. *,«.«.«..,„..«,««. *,»..,»^* 

North  Bcr)7cn.„ ..>«m...,^,.. ,,*>..,.»,„..„.„ ».«..»». 

aoi 

Town  of  UnloQ. ,„ .«* ......>>....•«*,««.,, 

191 

UnlOD.. - «„„„ 

1$ 

Weeh&wken.. *^,„.„.« » «.„.,..«*«,„.« .t-^.^ 

West  Hobokeiu... .„„^ , «...„..„„„„ 

14 

141 

X,99» 

6,060 

5.791 

HUNTEBBON  OOTJHTY. 


B, 


D. 


Alexandria........ 

Beiblebem 

Clinton.. 

Delaware «,-„ 

East  Amwell 

FrankHfi 

French  town.. 

High  Bridge 

Holland 

KlnKwood 

L&mbertvlUe  — 
Lebanon... ......... 

Rarllftn...««.. 

RoadinKtoD 

Tewkabury ...«.« 

Union 

Weat  Amwell 


9H 


004 


MEROSB  COUNTY. 


B. 


Cbambetsburg.., 
East  Wlndaor..^.. 

Ewln^ 

Hamilton 

HopewelL. ........ 

Lawrence.. 

MUlham 

Princeton  „..„.„* 

Trenton ^„,. 

Waahlngton 

West  Wmdior..... 


00 

m 

171 

23 

40 

m 

10 

19 

n 

16 

SX 

n 

81 

m 

m 

4 

n 

fl 

11 

77 

w 

U 

70 

m 

>49 

632 

911 

4 

12 

14 

U 

14 

If 

798 


1,060 


tat 
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MIDDIiBSBX   OOUNTY. 


D. 


Cninbnxy .« 

East  Bmnswick...... 

Madiion. » 

Monroe 

New  BroDBwick..... 
North  Bmntwick... 

Perth  Amboy 

Plscataway 

Barltan 

Sayreville.. 

South  Amboy 

South  Brunswick... 
Woodbridge 


19 

84 

25 

27 

77 

40 

21 

18 

^5 

41 

88 

145 

886 

850 

17 

22 

20 

61 

176 

150 

21 

M 

84 

16 

66 

45 

8 

14 

12 

14 

100 

60 

10 

45 

87 

20 

82 

70 

878 


1.107 


MONMOXTTH    OOUNTY. 


M. 


D. 


Atlantic , 

Eatontown 

Freehold 

Holmdel....^ 

Bowell 

liong  Branch 

Manalapan.... 

Marlboro 

MaUwan , 

Mlddletown 

MUlstone 

Neptune. 

Ocean 

Raritan , 

Shrewsbury 

Upper  Freehold.. 


^iSf'. 


7 

9 
46 

7 
18 
69 
14 

4 
24 
28 
14 
81 
12 
82 
88 
28 
48 


18 
28 
79 
26 
44 
141 
40 
28 
68 
89 
82 
89 
82 
112 
188 
87 
87 


19 
85 
86 
15 
42 
72 
27 
85 
71 
81 
28 
122 
.49 
75 
186 
67 
75 


514 


1,128 


1,025 


MORRIS   OOUNTY. 


M. 

B. 

D. 

Boonton» , ^. 

Chatham „ « 

Chester... 

Hanover ., « „. 

26 
88 
15 
19 

4 
10 

6 
58 

6 
12 
11 
55 
94 
17 
22 

88 
88 

70 
58 

8 

28 

9 

158 

80 

20 

66 

145 

104 

70 

65 

69 
65 
80 
124 

Jeflferwn ,^« 

27 

Mendham ^ 

Montville 

Morrlstown «. 

Mount  Olive 

PlMMftlo ....„ .....,.........x 

24 
11 
119 
16 
85 

Pequannock «.. 

26 

Randolph 

106 

Rockaway.. 

107 

Roxbury „ 

Washington  «......„ « ^ 

57 
20 

818 

987 

816 
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OOWAN  COUNTY. 

1 

^m 

M. 

B. 

D.     ■ 

^^^H^              Bfirbrlfif' >i 

„ „.„ 1 

1 
84 
U 

12 
6 

7 

*« 

6 

16 

62 

61 

9 

S7 

S 
24 

4 
27 

t     1 
1 

^^H              BHrlr 

^^^B              TloyfT 

^^H              £*ff1eswaod^ »«..»..»».»» 

^^H                     fAAlrann                                     

.„.„.„,»,  .„,..  „„„  „.. .-.. , .. .....«« 

^^m          Lftcey.. ». «.... 

^^^H              Miinfliif'*t"         Mill 1 

^^H              Ocean  „. « ..»  .» 

^^M             Plomfited... 

^B               gtaffoTd 

""*• "  "  *" .««-»-♦-  •  ►■*»• 

IBO 

277 

111 

^^^                                               PASSAIC  COITNTY.                                             1 

h| 

M. 

B. 

^     1 

^^^V  '       jtoqiuckftDaDk 

8 

16 

708 

16 
2 
13 

29 

a» 

2S 
288 
1,888 
86 
80 
28 

^fl 

^^^V              Pftnuajo 

^^B              ?*temiii„.....ll. ...» ^».. 

^^H             Fompcod — .... 

^^M              W&yne. „ 

^H              West  M  Ufom 

800 

2,816 

1 

m 

SALEM   OOUNTT. 

B 

M, 

B. 

^      ■ 

^^M              Alloway ,.».... «» 

^^H               ElfJnboro ...^.„..,* 

^^H              Lower  Alio  WATS  Creek ....« 

^^H               Ix>wer  Pen  OS  Neck.......... 

^^H               Mannin^ton  ..„ .....«». 

^^B                Oldmana. ..„.....»., 

^^m               Plleigrove «.»... „ 

*" 

S 

I 

7 

*i 

36 
12 

8 
76 
35 

4 

19 
2 
8 

16 

3? 

48 

#7 
88 
104 
41 
19 

31   H 
1  ■ 

U    ■ 

n 

19 
IT 

f 

St 

n 

^^K               QliinVn  „ ...» »....»«. 

^^B               Upp€r  Penni)  Neck «... 

^^H               Upper  littflgroTe „,»«..^.„.„. 
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SOMBRSBT  OOimTY. 


M. 

B. 

D. 

Bedminster 

Bernards ^. 

Branchborg^ 

Bridgewater 

12 
18 

4 
81 
17 
16 
12 
25 

7 

88 
48 
16 
187 
58 
22 
29 
89 
14 

26 

40 

19 

159 

rranldln ^ 

Hillfiboronirli m.. 

52 
45 

Montffomeiy ^.......mm .m.... m...*.**..... 

29 

North  Plalnfleld ^ — ..... 

Warren 

48 
18 

187 

446 

486 

SUSSEX  COUNTY. 


Andoyer„ 

Byram 

Frankford 

Green 

Hampton 

Hard78ton....M 

Lalkyette 

Montague... 

Newton 

flandyston 

Sparta. 

Smiwater 

Vernon 

Walpack. 

Wantage.. 


10 

16 

9 

6 

8 

26 

7 

6 

81 

11 

8 

15 

11 

6 

26 


16 

82 

27 

12 

6 

6 

6 

12 

87 

19 

9 

26 

25 

9 

46 


19 
11 
26 
11 
15 
81 
16 
15 
22 
21 
19 
19 
15 
4 


191 


296 


UNION  COUNTY. 


M. 

B. 

D. 

Clark 

Cranford ....»»».rr^ ,„.„...„.. 

2X2 
1 
7 
1 

88 

51 
9 

17 
5 

19 

8 

2 

885 

19 

20 

9 

169 

126 

17 

55 

82 

65 

6 
2 

Ellxabeth _ « 

Fanwood  ..„...,r. „„,.„.. ..—T-. 

717 
12 

linden « i 

81 

New  Providence 

11 

Plalnfleld.^ 

Bahwa/ 

SpriDgneld 

158 
116 
21 

Summit ...................... tr....t..............TT.TT«t....... ...... ........ 

48 

Union.. .•. « 

WeBlfleld 

28 
50 

440 

1,892 

1,190 

SPECIAL  COMPARISON  OF  DEATH-RATES 

AND    OF    DEATHS    FROM   SEVERAL   DISEASES   AND    AT    DIFFERENT 

AGES,  AS  SHOWING  THE  CONTRAST   EETWEEN  CITIEB 

AND    COUNTRY   DISTRICI8. 


The  degree  to  which  disease  is  preventable  and  the  extent  to  which 
the  average  of  human  life  may  be  prolonged^  deserve  to  rank  as  one 
of  the  discoveries  of  the  present  age — as  an  epoch  from  which  we  are 
to  reckon  great  progress  in  the  art  of  preserving  life. 

Yet,  like  many  discoveries,  it  has  as  yet  only  partial  application. 
Its  significance  and  its  possibilities  need  to  be  enforced  by  various 
illustrations. 

We  first  attempt  to  show  it  by  numerical  statements  and  compari- 
sons. We  tell  the  least  number  dying  in  the  most  healthy  places  and 
the  greatest  number  in  the  most  sickly  places,  and  increase  the  sig- 
nificance of  the  figures  by  details  as  to  the  ages  and  the  diseases ; 
when,  for  instance,  we  find  that  in  one  district  only  16  die  yearly  out 
of  each  1,000  inhabitants  and  in  another  place  30  in  1,000,  we  can- 
not but  see  the  contrast  and  b^n  to  wonder  whether  the  higher 
death-rate  cannot  be  reduced.  We  cannot  but  see  that  it  is  dependent 
upon  causes  operating  in  the  one  place  that  are  not  operative  in  the 
other. 

Even  the  figures  do  not  convey  the  whole  idea.  We  seem  to  forget 
that  in  populations  of  100,000,  the  difierence  between  the  15  per 
1,000  in  one  locality  and  the  30  in  another  means  the  loss  of  just 
1,500  lives. 

The  most  impressive  lesson  would  be  to  place  the  1,500  excess  of 
dead  bodies  in  a  row  and  then  have  some  of  them  recognized  as  our 
friends,  our  relatives,  as  members  of  our  own  families.  We  then, 
perchance,  would  bestir  ourselves  more  for  the  prevention  of  this 
excess.  In  order  to  impress  these  facts  of  statistics  we  have  selected 
one  of  our  cities,  representing  about  150,000  inhabitants,  and  four  of 
our  rural  counties  having  no  cities  in  them,  representing  about  100,- 
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000  people,  so  that  allowance  can  easily  be  made  for  the  third  more  in 
the  city.  We  do  not  select  the  one  city  because  of  its  excess  over 
other  cities,  for  some  of  our  own  exceed  it.  The  counties  are  only  a 
fair  representation  of  our  country  districts,    - 

We  take  the  three  years  crossing  the  census  of  1885,  and  reckon 
this  series  of  years  in  order  to  avoid  any  error  arising  from  the  greater 
mortality  of  some  one  season  or  year,  or  error  from  dealing  with  too 
small  numbers. 

By  five  different  tables  we  seek  to  show  the  facts  in  various  phases 
and  combination  so  as  to  admit  of  individual  and  comparative  study 
and  90  illustrate  and  impress  the  general  result. 

In  order  to  aid  those  who  are  more  impressed  by  graphic  delinea- 
tions or  by  the  eye  more  than  by  mere  figures,  we  add  in  their  proper 
places  two  diagrams,  the  one  showing  the  m^.n  annual  comparative 
death-rates  between  the  city  and  the  counties  at  corresponding  ages, 
and  the  other  a  comparison  a%  to  prominent  or  selected  causes  of 
death.  These,  together,  show  not  only  the  excesses  of  number  in  the 
city,  but  at  what  age  the  excesses  have  occurred,  and  also  in  what 
classes  of  disease  the  relative  excess  of  cities  is  most  marked*  The 
diagrams  also  show  the  principal  diseases  in  relation  to  each  other. 

The  tables  and  the  delineations  together,  can  also  be  studied  ia 
many  other  directions. 

The  combinations  of  the  tables  have  l>een  made  with  the  aid  of  the 
electrical  combining  machine  invented  by  H*  Hollerith,  M.E,,  of 
Washington,  D,  C,  and  we  are  also  indebted  to  him  for  assistance  in 
the  graphic  comparisons. 

It  is  not  claimed  that  these  comparisons  might  not  be  slightly 
modified  by  absolutely  correct  returns  or  by  comparisons  of  larger 
populations  over  a  longer  period  of  time.  But  the  worker  in  statistics 
is  constantly  surprised  to  see  liow  errors  balance  each  other  or  can  be 
allowed  for,  or  how,  in  large  calculations,  they  drop  out  as  ineon- 
sidemble  factors.  The  facts  stated  in  general,  so  far  from  being 
exaggerated,  lack  fullness  of  statement,  for  populations  are  oflener 
overestimated  than  underestimated,  and  while  no  more  deaths  are 
recorded  than  occur,  it  cannot  be  assumed  that  absolutely  all  arc 
secured.  Besides,  these  deaths  stand  for  multitudes  of  sicknesses  of 
thase  who  have  not  died,  and  for  loss  of  comfort  and  of  capital  as 
well  as  of  life,  Newark,  in  comparison  with  many  other  cities,  is  not 
conspicuous  for  its  death-rate,  and  we  have  found  it  convenient  to  uie 
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it  all  the  more  oomplaoently  because  it  is  astir  in  grappling  with  its 
sanitary  problems,  and  is  showing  a  vigor  of  sanitary  administration 
which  promises  to  keep  abreast  of  its  wonderful  capacities  for  increase. 

The  following  table  shows  the  total  mortality  for  the  city  of 
Newark,  and  for  the  counties  of  Cape  May,  Gloucester,  Hunterdon 
and  Somerset,  for  the  three  years  from  July  1st,  1883,  to  July  1st, 
1886: 

Newark.  Coantiea. 

ToUl  mortality,  three  yean 10,779  4.386 

Total  population,  censtiB  1885 162,988  103,192 

Mean  annual  death-rate  per  1,000 23.49  14.17 

To  represent  their  mean  annual  death-rates  graphically,  we  have 
the  accompanying  diagram.    (See  opposite  page.) 

If  the  rate  of  mortality  in  the  counties  had  been  the  same  as  that 
for  the  city  of  Newark,  we  would  have  had  a  total  mortality  for  the 
three  years  of  7,271,  as  against  4,386,  the  actual  mortality  in  the 
counties  during  this  period.  Or  if  we  apply  the  death-rate  of  the 
<x)unties  to  the  population  of  Newark  we  should  have  a  total  mor- 
tality for  the  three  years  of  only  6,603,  instead  of  the  actual  mortality 
of  10,779. 

The  distribution  of  the  mortality  with  reference  to  age  is  shown  in 
the  following  table,  which  gives  the  actual  mortality  and  the  percent- 
age of  the  total  mortality,  at  each  age-period  for  the  three  years  for 
the  city  of  Newark  and  for  the  four  counties : 


AGE. 


Under  one  month 

-One  month  to  one  year.... 

One  to  five  yean. 

Five  to  ten  years 

Ten  to  twenty  yean 

Twenty  to  thirty  years..... 

Thirty  to  forty  years 

Forty  to  fifty  years... 

Fifty  to  sixty  years. 

Sixty  to  seventy  years ..... 
Seventy  to  eighty  years... 

Eighty  years  and  over 

Unknown ^^ 


AH  ages... 


ACTUAL  MOETAUTY. 


Newark. 


722 

1,892 

1,717 

51f 

601 

971 

960 

888 

814 

827 

687 

847 

82 

10,779 


Counties. 

251 
666 

406 
164 
227 
842 
289 
299 
829 
488 
608 
409 
88 

4,886 


PKBCSMTAQB  OF  TOTAL 
MOmTALITT. 


Newark. 

6.70 
17.66 
15.88 
4J9 
4.66 
9.01 
8.81 
8.18 
7.66 
7.67 
6.68 
8.22 
.80 

100.00 


Oounties. 

Zn 

12.68 
9.26 
8.61 
i.l7 
7.80 
6.69 
6.82 
7.60 
11.12 
18.76 
9.88 
.76 

100.00 
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The  actual  li\ing  population  in  the  city  of  Newark  and  in  the 
counties  at  certain  age*p€riods,  according  to  the  oensua  of  1885,  and 
the  percentage  of  the  total  at  each  age-period,  are  given  in  the  follow* 

ing  table : 


AGE. 

POFUl^TlOH. 

Fmnjcmsr^GE,  ot  total 

MOBTAIJTT. 

KewftTk. 

Countict. 

Newark. 

OoDotfa. 

Under  five  yeira .„,»».,. ».„„..♦ ....**... 

rive  to  twenty  yeaw.-.*... ^„,«-„„**,,.,„.„...». 

Twenty  to  sixty  ye&ra  »„.....„...»»«.......*»...•.»«» 

Sixty  yeaw  and  over.- «*.„.«.« ...^ -.«.„..„ 

47,«48 
7§,22ft 
7,606 

10.887 

60,070 
•.466 

12.82 

81.14 

61-18 

4.91 

lOJI 
4MI 

Total «. ^. 

152,988 

108,192 

100,00 

10O.W 

The  following  table  givea  the  total  mortality  for  the  three  yeare, 
for  Newark  and  for  the  oounties,  for  corresponding  age-periods. 
Those  of  unknown  age  have  been  distributed  in  proportion  to  tfaoit 
of  known  ages : 


AGE. 


Under  five  years ««.....«......« „ 

Five  to  twenty  yean....... ..,«..„ 

Tweoty  to  aijttF  yeMi«.„„„  „„„„... .„ 

Sixty  yean  and  orer....^^,. *»....,.« 


Alli 


NewariE. 


4,944 

1.0(20 
8.029 
1.786 


10»779 


From  these  figures  we  get  the  inean  annual  death-raU  per  1,0 
living  population  ai  each  age-period,  as  follows : 


ssaTS-^aaTS  Tm  IM 

AGE. 

Newark. 

OotmlidJ 

U Elder  five  T-p^rB     ib.d^«*«. *•••»••<■■• 4».»*» »>»-  »•••«•••««« • 

78.84 
7.14 
16.48 
79.82 

28.49 

fTwIl 

Five  to  twenty  years ....,„«. „..«^ — ....... 

Twenty  to  irixiy  years «,«, ..,..,. , -. 

8.11 

Aflagei.. *.....,.„,.. 

ltH_ 
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The  following  table  shows  the  mortality,  exclusive  of  infants  nnder 
one  month  of  age,  and  the  percentage  of  the  total  mortality  from  each 
cause  fer  the  three  years  for  the  city  of  Newark  and  for  the  counties  : 


ACTUAL  MOBTAUTT. 

PBECKlfTAGB. 

CAUSES. 

Newark. 

counties. 

Newark. 

OountieB. 

Remittent  fever ^^. „........^ 

Typboid  feyer...^^ ^..,.,„».,^,„^ « 

Small-pox ....»...» ^.......^ „. 

Scarlet  feyer...^.^ „.., 

Measles. 

Whooping'Couffh „ 

W 

288 

1 

182 

80 

77 
884 

86 

1,205 

1,6M 

1240 

940 

686 

409 

726 

641 

267 

11 
116 
887 
196 
169 

58 
92 

"*S 
8 

44 
142 

19 
885 
667 
889 
267 
826 
160 
628 
814 
185 

19 

64 
206 

91 
170 

.99 
2.81 

.01 
L61 

.79 

.76 
8.79 

.85 
11.96 
16.86 
12.88 
9.85 
6.82 
4.07 
7.22 
6.88 
2.56 

.U 
1.16 
8.96 
1.95 
1.68 

1.28 
2.28 

l96 

.19 

1.06 

Croup  and  dip^theria......^ 

Plarrrviml  dlfleasefl.. ...........i.. 

8.48 

.46 

9.81 

Consumption „ 

Acute  lung  diseases 

16.18 
9.41 

Brain  and  nervous  diseases  of  dbildren 

6.22 

Diseases  of  he^rt  and  cimniatimi 

7.8S^ 

Urlnanr  diseases ^ 

Adult  brain  and  spinal  diseases 

8.87 
12.66 

Digestive  and  intestinal  diseases. 

Cancer.........T. .,.,.. 

7.6» 
8.26 

Puerperal ...^ — ..m.... 

.46 
1.81 

Accident.. 

Notdassifled. 

Unknown 

4.96 
2.20 
4.11 

All  causes., ^ 

10,067 

4.186 

100.60 

100.00 

The  following  tables  show  in  detail  all  the  relations  between  cause^ 
sex  and  age  for  the  mortality  of  the  city  of  Newark  and  of  the  four 
counties : 
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MORTALITY    IN    THE   C7ITY   OF    NEWARK    FOR    THREE   YEARS    FROM 

JtTLY    1st,    1883,    TO    JULY    IST,    1886,    AaX>RDING    TO    CAUSE,       _| 
BEX   AND   AGE   (EXCLUSiVE    OF    INFANTS    UNDER    ONE    MONTH 
OF   age). 


CAUSE. 


BemliKtit  fever.. 


hold  fever. » 


Small-pox  «„ 


flouleit  fever „ 


Mtftftlea.. 


Whoopin  j-cough .  *  „  „. 


Croup   and    dIi>li-> 
thciiA „,./ 


ErjslpeliJL..*...^ 


DiuThoetl  dlaeuea , 


Ssx. 


Mftl^i 

Feiii&leii.«... 

Totiliw 


U&lei. ...... 

Femalefl.., 

Touls.«„„ 

(Mftles 
Femo-lefl... 

fMftles...... 

I  FemAlei... 

LTolak.-..., 


Females.,  t.* 


Males....... 

Females... 

^Totala....... 


o_ 

4 


Pema3ca,.» 
UokDown . 

Totalfl 


f  Hales....... 

Femalea... 


Totals... 


Male».«..»., 
Femalei  .»< 
UnkDOwn^, 

Totals.^.. 


14 


s 


23 


105 


M 


19     14 

2S|     14 


44,     28 


B0[  30« 
U   261 


M4 


18 


44 


U 


80     60     » 

80     ^      21 


16 


GO     ai      47 


81      I 
1  .„..- 


114     19 
1.. 


211 


506   1101     12 
405   1071     12 

'm  226i     24 


16 


49 


S       1 

s 


1    -a 


30 


3 
s: 


«i 


14 


1 
2  „„^ 


»!      4 


4)      6 


10     12      I 


6      4      S 


4a 

H 


m 

m 


m 


u 
a 


77 


60S 

MO 

f 
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MOBTALITY  IN  THE  CrTY  OF  NEWABE — Qmtinued. 


Six. 

AGS. 

CAUSE. 

1 

1 

|i 

si 

o 

1 

s 

S 
o 

i 
1 

s 

o 

E 

i 
1 

i 

1 

B 

a 

• 

1 

1 

s 

1 

1 

a 

1 

1 
1 

1 
1 

Consumption ...» 

r  Males 

1  Females..... 

[Totals 

r  Males 

(Females.^. 

(.Totals. 

r  Males. 

Females 

•  Unknown  » 

Totals. 

r  Males... 

1  Females..... 

[Totals. 

r  Males 

Females..... 

Totals.. 

r  Males. 

6 
11 

17 

148 
114 

IS 

280 
220 

450 

8 
4 

u 

4 

16 

148 
118 

6 

7 

12 

27 
20 

66 

79 

267 
200 

196 
152 

144 
100 

86 

52 

70 
58 

25 
85 

12 
9 

1 
8 

889- 

706 

Acnte  lung  diseases... 

145 

14 
17 

467 

44 

26 

848 

68 
86 

244 

84 
42 

188 

66 

49 

128 

50 
68 

60 

81 
89 

21 

17 
28 

4 
1 

1.594 

618 

647 

Brain  and  nenrous^ 

261 

206 

159 

2 

366 

6 

47 

46 
87 

81 

22 

19 

70 

99 

126 

115 

118 

70 

40 

.1 

l.a40- 

506 

485 

diseases  of  chu4 



2 

dren .».) 

... 

. ... 

...... 

Diseases  of   heart) 
and  circulation.../ 

Urinary  diseasea..^ . 

88 

7 
10 

41 

28 
29 

28 
24 

49 
24 

44 

80 

57 
52 

57 
50 

49 
42 

18 
22 

""i 

94iy 

840 
296 

12 

8 

1 

4 

10 

10 
8 

18 

17 

6 
8 

0 

52 

9 
12 

21 

52 

21 
19 

40 

26 
•  21 

78 

82 
21 

~68 
46 

74 

85 
29 

~64 

109 

84 
27 

61 

78 
56 

107 

87 
29 

87 
62 

91 

88 
15 

"m 

65 
78 

85 

14 
11 

80 
41 

8 

2 
4 

686 

289 
17f 

40» 

882 
844 

Adult    brain    and ) 
spinal  diseases.... 

Females 

81 1    51 

Totals......... 



47 

26 
26 

77      OQ:  MtA 

149 
57 

148 

28 
46 

71 

« 

726 
25a 

MM 

Digestire  and   inO 
t^»«4l"al  diseases../ 

Cancer.... 

r  Males 

J  Females .... 



...„. 

...... 

84 

IK 

42 
40 

44 

40 

17       3 

'2S 

[Totals.. 

f  Males 

Females.... 

Totals.. 

r  Males.. 

i  Females..... 

.... 

W      «• 

1 





52 

2 
2 

79 

7 
16 

82 

20 
82 

98 

20 
50 

119 

25 
89 

74 

15 
19 

40 

6 
8 

2 

541 

96^ 

161 

1 

1 



..... 

4 

28 

52 
1 

70 

64 

1 
8 

84 

1 
2 

9;...... 

257 

4 

Acute  rheumatism.... 

1 

1  . 

7 

Totals.. 

r  Males 

.  Females.... 

Totals 

• • 

1 

1 
"89 

2  

*"  "i;"*."! 

4 

""i 

8 

::::::  •■••i 

U 
116 

Puerperal 

...... 

...... 

"67 





..•••. 

7 

57 

39 

8 

8 

....„ 

^ 

116 

382 


jREl^RT  ON  VITAL  STATISTICB. 


KOBTAUTY  IN  THE  GITT  OF  NEWABK — ObllfiniMd. 


GAUSK, 


ikOl9ii|«Ot„ 


Kot  dAttlfi€d., 


UnkBOwia^i. 


JkU 


S«X, 


a 

I 

SI 
o 


.TVrtali 

\Utlm 

[xtrtsli™ 

rHiioi 


[  Males -......, 

Un  known.  . 


13 


IS, 


S 


2& 


1S92  1717 


20 


a6 


5t6j 


40 


245 


501 


14 


ATI 


m 


29 


450 


960 


17 


bil 


51 


10 


466 


86S  Iil4 


lA       7 


32 


17 


15 


14 


m 


S14 


S27!  «07 


I 


11 


77 


347 


n 
1 


n 


i,3ii 


R3 


10,057 
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TOTAL  MORTALITY  IN  CAPE  MAY,  GL0UCB8TBR,  HUNTERDON  AND 
SOMERSET  COUNTIES  FOR  THREE  YEARS  FROM  JULY  IST,  1883, 
TO  JULY  IST,  1886,  ACJOORDING  TO  CAUSE,  SEX  AND  AGE  (EX- 
CLUSIVE OF  INFANTS  UNDER  ONE  MONTH  OF  AGE). 


Six. 

AOl. 

CAUSE. 

1 

1 

U 

9 

>• 
« 

B 

o 

s 

a 

1 

B 

1 

1 

B 

1 

1 

1 

B 

1 

•a 
B 

*8 
B 

1 

t 

B 
1 

1 

1 

1 

§ 

^ 

f  Males.. 

Females..... 

.Totals. 

f  Males.. 

Females..... 

Totals. 

r  Males.. 

1 
4 

8 

7 

1 

2 
2 

8 
8 

1 

2 

1 
8 

2 
I 

4 
5 

'""i 

8 



21 
82 

Remittent  fever 

* 

TTphoid  fever 

5 

10 

1 
8 

1 

8 
2 

4 

8 
9 

6 

15 
9 

8 

5 
4 

4 

5 

4 

8 

2 
2 

9 

4 
5 

5 

4 
2 

8 

2 

1 

""2 

68 

49 

48 



4 

5 

17 

24 

9 

9 

4 

9 

6 

8 

2 

92 

^tinAll>nAT 

Females..... 

.«...• 

...... 



...... 



...••••M 

[Totals 

-"" 

— 



^~~ 

~~~' 

f  Males 

Females..... 

Totals 

r  Males 

Females..... 

Totals. 

r  Males 

Females..... 

Totals 

r  Males 

Females..... 

Totals.. 

r  Males 

Females..... 

Totals 

r  Males 

1  Females 

2 
8 

21 
12 

9 
14 

8 
9 

1 
8 

1 
1 



1 

1 

^ 

Scarlet  fever 



42 

5 

1 

1 

88 

1 
2 

28 

12 
""2 

4 

2 

...••• 

1 

~~. 

1 

81 

Metkles 



1 

8 

5 

~~2 

14 
18 

7 
8 

"**1 

2 
'"'1 

^^"~ 

^~~ 

^^"~ 

~1 

8 



•  ••••. 



21 
28 

Whooping-cough 

* 

.. .. 

27 

12 
8 

15 

81 
28 

1 

20 
20 

1 
5 

44 

9 

70 

9       2 

2 

1 

2 

72 

Ooup  and  diphtheria 

*i 

15 

2 

2 

64 

1 

40 

141      4 

2 

1 

' 

2 

1 
1 

142 



1 

2 

2 
1 

2 
8 

12 

7 

Erysipelas ^. 

*  * 



4 

148 
115 

1 

46 
88 

7 

A 

1 

1 



2 

2 

8 

5 

19 
202 

Diarrhoeal  diseases ... 

11|    1»| 



188 

Totals 

i258 

84 

18 

25 



1 1 1 1 i 1 

885 

^B            TOTAX.   MORTAI.ITY   IN   UAPE   MAY,  GU)UCESTER,    HU^NTERDOK  iRB 

^B                                     SOMERSET  COUNTIES — Qmtinued,                              f 

Sex. 

• 

ACl. 

J 

1 

1 

1 

1 

B 

1 

1 

1 

1 

i 

1 

1 

,1 

1 

1 

t 

t 

1 

S 

1 

a 

B 
S 

t 

2 

S 

1 

a 

1 

1 

^^^^B                   fTTn^lHITTHl'^ll 

f  Hales » 

^  Femalea.^ 

[Totals. 

r  Males. « 

Females..... 

Totali.. 

Males 

^  FemaleB..... 

Totals... 

f  Males.. 

,  Femalea...., 

Totftla 

r  Males 

,  Fenjalea..,.* 

[Totala...„»„ 

Male?,... 

^  Females..... 

LTotala „ 

f  Males 

14 
7 

21 
41 

«7 
43 

9 
7 

1« 
28 
63 

51 

6 
2 

7 

2 

10 

14 
14 

22 
89 

61 
4 

e 

10 

16 
14 

gS'    51 

SSj    77 

88 
41 

"79 

14 

11 

- 

..... 

Ssi    29 
80|    27 

25 
28 

28 
40 

88 

8 

10 

"li 

22 
"5 

2 
8 

151 

^^■^      Acute  iQDg  dtaeaiea  » 

^H            Brain  and  Qeirous'i 
^H               diseases  of  chll- V 
^^1               d  ren .......      .......) 

^H            Diseases   of  tieait} 
^H                and  circnlation.^ 

^H            UrlnaiydlBeasefl. 

^H              Adult    brain    and  1 
^m               »pltial  diseases.,..  J 

Diirostlire  »ad  in-) 
testlna]  diiewMO.! 

Ctoflw ,.. 

1G6 

7 
6 

12 

us 

17 

14 
19 

83 

&6 

22 
22 

"44 

6 

1 
I 

m 

m 
w 

m 
m 

110 

3 

8 

90 
1 

28 

8 

1 

29 
5 

...... 

3 
4 

8 

11 

14 

18 

16 
28 

89 
31 

49 

46 

29 
28 

1 

1 

m 

m 

1 
1 

2 

1 
2 

4 

""i 

8 
6 

8 

7 

17 
8 

27 

7 

7 

17 
4 

81 

24 
S 

94 

81 
12 

67 
10 

2 

m 

m 

89 

3 

8 

s 

t 

IS^    18 

14 

19 

20 

21 

28 

22 

82 
68 

48 

16 
4» 

m 

1 
1 

1I9 

21 

7 
18 

20 

n 

8 

39 

il 

4$ 

22 

2t 

115 

47 
40 

169 
28 

112 
111 

2 

2 

8 

608 

Ul 

17» 

Femalea,.... 

87     25 

TWala. 

f  Males ......... 

lFemalea..„ 

[Totola 

..**.> 

..■>.. 

****" 

2& 
""1 

20 

8 
4 

2& 

48 

9 
.22 

87 

18 

18 

€6     41 

6 

814 

4i8 
S7 

— 

.«.« 

:r 

::::: 

9 
17 

6 
4 

Acute  rbenmatlsm .., 
Puerperal.... 

1 

7 

1 
1 

80 

81 

2 
2 

1 
i 

26 

8 

2 

10 

2 

I 

1 

18& 

^1 

[Males. 

^  Females..... 

Totals.,.. ..... 



:::::: 

1 

..«., 



1 

1 

2 

*"*S 

4 

■"■4 

3 

5 

8 

: 

It 

-^1 

f  Males 

^  Females,.... 

.Totals 

i:; 

...«. 

4 

4 

"l9 

17 

i 

6      4 

8 

1...... 

^ 

i 

10     i«5 


ao6 


91 


'\    8Sl  4.186 


opposite 
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TOTAIj 


Oi 


OoDiamp 


Aoate  lux 


Bmin  anc 
dlaesaef 
dr«n.... 


DLMftses 
andcin 


Urinary  d 


Adult   bi 
spinal  0 


DigQitlve 
tesUnal 


Cancer... 


Acute  rhe 


Puerperal 
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TOTAL   MOBTAMTY  iN  CAPE  MAY,  OLOUCE8TEB,   HUNTERDON  AND 

80HEBSET  COUNTIES — ContiniAed. 


B„ 

AGS. 

CAUSE. 

1 

1 

S 
o 

i 

1 

s 

1 

1 

S 

1 

i 
1 

s 

1 

1 

I 

H 

1 

1 

i 
f 

1 

1 

1 

id 

P 

^ 

Accident 

fMAleii. ...... 

FemAlea..... 

,T0taU. 

fli«l» ........ 

FeiDAlaL.... 

^Totftli 

MA]ei.. 

Penvftka .... 

ToUH.. 

fM»le«« 

Femftles..... 

Tol^la. 

3 
1 

1« 

20 
1 

36 

2a 

21 
4 

17 
2 

20 
3 

s 

7 

2 

10 

10 

188 

40 

Hot^Uiria^ „„„ 

4 

4 

Mi 

10 
S 

2i 

30 

2& 

7 

I 

6 
7 

1ft 
8 

22 

J. 

16 

4 

4 

12 

I 

8 

10 

1 
1 

2Q« 
84 

IS 

8 
1 
1 

'"'a 

« 

10 

10 

12 

""s 

8 
1 

;             1 

7 

4 

8 

8 

24 
28 

4 

n 

2 
'  1 

«1 

Oft 
100 

1 

1 

Alt  eattSM.. ...... ........ 

10 

229 

1 

73 

lis 

2 

184 

178 

1 

111 
I5S 

3 
Itt 

100 

2 

167 
103 

8 

2S» 
239 

297 

908 

88 

172 

237 

1 

IS 
14 

170 
2,083 

^1  m  154 

227'  342   S«B 

!^'  320 

'4SS 

608 

409 

81 

4,188 

(See  the  diagram  illustratiDg  these  results  graphically,  on  opposite 

page.) 
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The  oomparison  of  the  death-rates  per  lOyOOO  inhabttantB  bom 
each  oaose  for  the  oonntiea  and  for  Newark  is  shown  in  the  foUowing^ 
table.  In  compnting  the  death-rates  for  the  diflRarent  oaoses  the 
infitnts  under  one  month  of  age  were  not  indaded : 


CAUSES. 


Bamlttentfever.. 
8iimU>p — 


MeMlei.. 


iff-ooagi 


itheria^..... 


OoDndnptioii » 

▲eotolongdia 

Bmtai  AndiierToiu  diseiMS  of  ohOdreii... 

DJiemeiof  heart  and  eircoUUion.... 


Adult 


lanrdiM 
Ubnln 


andtpinal 


I>iffertl?e  and  inteatinal  diMaaes.. 
Cano0r.M...«>.  —.. •»«..•.••«•.»•...•.. 

Aoota  ziiomftatUDi  «•«•••■•■••«•••••««•••< 

PiMfMfaLww 

Aoolaeiit 


MMolaariflad.. 
Unknown... ~.. 


Infknts  under  one  month.. 
Total  mortality 


MBAVAXinTAL 
10^000  TOTAL 


MATH-mAfm  not 


Newark. 


2.1« 

6wl7 

.02 

1.74 

L68 

19.96 

.78 

26w» 

M.78 

90.4S 
UM 
8.91 
1IL82 
U.79 

ikeo 

.94 
,2M 

8.16 
4.97 
8.68 


219.18 
16.78 


284.86 


1.71 
2.97 


M 
1.49 


.81 
19L44 


ULM 


6.17 
16w89 
10.14 

4J6 
.81 

1.16 


6.49 


188.67 
8.U 


14L88 


RETURNS  OF  DEATHS  FROM  ALL  CAUSES. 
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Table  akomng  the  Percentage  of  the  Total  MortedUy  ai  eaoh  Age- 
Period  in  StaJte  of  New  Jersey.  All  Cowntiea,  Exeluawe  of 
CXtiea,  and  Certain  Specified  (XHea,  and  all  other  Giies. 
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SYNOPSIS  OF  VITAL  RETURNS  AND  COMMENTS 
ON  SPECIAL  DISEASES. 


The  records  for  the  statistical  year  ending  June  SOth^  1887^  as 
shown  by  the  accompanying  tables^  give  an  aggregate  ^f  16^41& 
marriages^  27^340  births  and  24^331  deaths^  of  which  number  as  to 
marriages  4,332  are  recognized  as  relating  to  couples  who  came  to  this 
State  to  be  married. 

The  following  outline  presents  the  comparative  numbers  for  several 
years: 

Average  for  five  years  ending  June  30th,  1883  : 

Marriages 8.689 

Births 24.281 

Deaths 21,981 

Number  in  the  year  ending  June  30th,  1884 : 

Marriages 8.968 

Births 26.263 

Deaths 21.716 

In  the  year  ending  June  30th,  1886,  to  be  reckoned  on  an  increased 
population  of  146,917 : 

Marriages 8,989 

Births 24.077 

Deaths 23.807 

Year  ending  June  30th,  1886 :  . 

Marriages 12.361 

Births 25.497 

Deaths 22.734 

Year  ending  June  30th,  1887 : 

Marriages 16,416 

Births 27,34a 

Deaths 24,331 

(413) 
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Population  by  the  census  of  1886 : 

Cities  of  over  6,000  inhabitants 701,428 

Rest  of  State 576,605 

Total 1,278.033 


ESTIMATION  OF   POPUI.ATION. 

Some  questions  always  arise  as  to  the  modes  of  reckoning  increase 
of  population  in  our  American  cities  and  States.  Abroad  there  is 
little  occasion  to  consider  the  effects  of  immigration.  Here  it  so 
varies  with  localities^  and  especially  in  cities,  that  no  general  law  of 
sufficiently  definite  application  can  be  announced.  As  we  have  a 
quinquennial  census,  we  have  an  advantage  over  Great  Britain,  and 
most  of  European  States,  and  do  not  so  much  need  an  estimated  pop- 
ulation. 

Where  estimates  are  made,  the  chief  bases  have  been  as  follows : 
First,  a  study  of  the  ratio  of  increase  between  each  period  of  census, 
and  an  especial  noting  of  the  rate  of  increase  of  the  most  recent  de- 
cennial or  quinquennial  returns.  Second,  a  counting  of  the  number  of 
new  houses  and  an  estimate  of  the  increase  of  the  number  of  fami- 
lies assumed  to  average  five  members  each.  If  the  kind  of  houses 
is  also  tabulated,  this  reckoning  is  made  more  correct.  Considering 
it  fundamental  to  have  a  correct  quinquennial  census,  and  to  have  the 
number  of  persons,  the  number  of  houses  and  the  number  of  fami- 
lies in  each  locality,  the  Superintendent  of  Vital  Statistics  early 
placed  himself  in  conference  with  the  Department  of  State  on  this 
subject.  The  response  given,  j^oth  by  the  Secretary  of  State  and  the 
Legislature,  favored  a  bill  that  secured  a  census  the  most  satisfactory 
ever  taken  in  this  State,  and  probably  more  accurate  than  that  of  any 
other  State.  As  this  census  comes  midway  in  the  quinquennial  tables 
of  those  years  from  1883  to  1888,  and  as  the  U.  S.  census  came  also 
intermediate  in  our  first  quinquennial  tables,  death-rates  calculated 
for  either  of  these  periods  on  this  basis  are  more  approximate  than 
any  of  the  English  death-rates  calculated  upon  estimated  populations. 
After  full  consideration,  we  believed  it  to  be  advisable  for  the  State 
Bureau  not  to  attempt  intermediate  estimated  populations  for  each 
locality,  leaving  the  localities  themselves  to  show  any  diminished 
death-rate  on  a  reckoning  of  their  present  population.  As  we  have 
reviewed  the  tables  and  heard  in  some  cases  the  overestimates  of 
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popalation  used  to  minimize  the  death-rate,  we  are  satisfied  that  our 
quinquennial  and  decennial  tables  will  not  be  found  to  overstate  the 
pro  rata  of  deaths.  Local  officers  are  more  likely  to  be  correct 
in  the  estimated  populations  of  any  one  year/ although  it  would  be 
well  for  them  to  state  the  exact  basis  of  the  estimate,  also  to  remem- 
ber that  there  will  always  be  a  few  deaths,  especially  of  very  young 
children,  that  escape  record.  Also  that  owing  to  the  great  flight  of 
city  population  from  cities  a  part  of  the  year,  some  deaths  that  should 
be  credited  at  home  are  recorded  elsewhere. 


AGE  AT  DEATH. 

Next  in  importance  to  the  number  of  deaths  and  in  some  respects 
of  even  greater  significaqce,  is  the  age  at  which  death  occurs.  In  the 
next  report  we  will  have 'occasion  to  trace  these  comparisons  through 
many  years.  For  the  present  year  we  find  that  of  the  24,331  deaths 
occurring,  5,849  were  under  one  year  of  age,  3,396  were  between  one 
and  five  years  of  age,  and  2,130  more  did  not  reach  the  age  of  twenty, 
while  155  are  undefined.  Of  those  under  one  year,  1,714  died  under 
one  month.  In  addition,  the  still-birth  return,  which  is  always  im- 
perfect, would  add  1,571. 

Thus,  at  the  lowest  statement,  11,375  children  did  not  reach  adult 
life.  If  every  family  loses  one-half  of  the  children  born  into  it,  does 
not  thb  present  an  aggr^ate  of  sorrow,  of  suffering  and  of  loss  of  life 
to  the  State  which  ought  to  make  the  effort  to  preserve  child-life 
more  persistent?  As  all  of  the  families  did  not  lose  at  this  rate  some 
must  have  lost  at  a  much  greater  rate.  How  artificial  many  of  these 
deaths  are  is  shown  by  the  fact  that  the  families  in  Hunterdon  county 
{8,571)  lost  only  157  children  under  twenty  years,  while  the  48,135 
families  in  Hudson  county  lost  3,133,  and  this  in  a  single  year. 

If  the  deaths  in  families  in  Hunterdon  county  had  been  in  propor- 
tion to  the  deaths  in  families  in  Hudson  county,  558  children  would 
have  been  lost  instead  of  157  children.  In  other  words,  had  Hunter- 
don county,  instead  of  its  usual  experience,  had  the  usual  experi- 
ence of  Hudson  county,  the  contrast  with  the  ordinary  mortality  in 
Hunterdon  would  have  been  so  great  that  the  whole  county  would 
have  recognized  its  people  as  suffering  from  a  fearful  scourge,  and  as 
deaths  always  stand  for  a  large  amount  of  sickness  in  those  that 
recover,  it  would  have  been  recognized  that  a  wide-spread  calamity 
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had  fallen  ijpoo  the  county.  Yet  our  compact  city  poptilatiozii  and 
thickly-settled  suburbs  get  so  used  to  this  sort  of  thiog  as  to  r^ard  it 
as  a  necessity.  Let  those  who,  like  Mai  thus,  are  troubled  with  fean 
of  overpopulation,  and  who  desire  to  limit  increase  ia  th^  own 
families,  move  to  the  least  favored  sections,  but  let  all  others  eith^ 
live  iu  the  best  country  districts  or  else  see  to  it  that  their  wholes- 
Influence  is  i^pon  the  side  of  munici|>al  sanitary  reform,  ^H 

It  is  to  be  remembered  J  too,  that  we  are  now  only  drawing  the  con-  ' 
trast  of  the  deathi^  of  those  under  twenty  years  of  age.  The  number 
who  died  iu  Hunterdon  county  older  than  twenty  years  was  320, 
while  iu  Hudson  county  it  was  2^695,  Thus,  among  adults  at  the 
same  rate,  there  would  have  been  480  deaths.  The  excess  is  enough 
here,  yet  not  so  great,  because  so  much  of  the  material  for  death  had  13 
departed  iu  early  life.  ^M 

We  do  not  single  out  Hunterdon  county  on  the  one  hand  or  Hud- 
son on  the  other,  because  they  are  so  very  much  different  from 
some  other  counties,  but  only  because  they  show  a  sharp  contrast 
which  is  to  a  large  degree  apparent  in  other  counties,  and  especially 
as  between  those  which  have  not  large  cities  in  them.  As  the 
population  of  the  counties  with  cities  increases  faster  than  those  who 
have  none,  some  deduction  is  to  be  made  for  the  difference  of  relative 
increase. 


FEEDrNG    OF   CHILDREN. 
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When  we  consider  that  a  large  j>erceDtage  of  all  persons  born 
under  five  years  of  age,  and  also  that  the  mortality  between  five  and 
fifteen  is  not  inconsiderable,  it  well  becomes  us  to  study  closely  the 
causes  of  this  early  mortality.  However  natural  death  may  be  in 
advanced  age,  it  is  unnatural  iu  childhood.  So  true  is  this,  that  the 
rate  of  mortality  among  the  young  is  a  more  accurate  test  of  the  effect 
of  preventable  disease  than  ia  the  general  death-rate.  When  we  oome 
to  analyze  the  causes  of  this  mortality  we  find  as  the  chief,  bad  heredity, 
bad  food,  bad  drink  aud  bad  air.  The  heredity  is  difficult  of  remedy, 
but  yet  it  is  found  that  such  is  the  tendency,  even  of  inherited  disesses^ 
to  limitation,  that  many  weakly  born,  if  placed  under  the  best 
hygienic  conditions*  are  able  to  surmount  inherited  tendencies.  The 
evils  arising  from  wrong  food  aud  drink  are  ej^pecially  promtneDt, 
These  find  their  registry  not  merely  in  the  various  forms  of  bowel 
trouble,  but  also  in  the  large  class  of  nervous  diseases  which  resul 
horn  intestinal  irritation. 
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For  iDfants  there  have  been  many  devioes  of  food  and  many 
attempts  to  imitate  the  mother's  milk.  None  of  them  have  equaled 
nature's  supply.  For  the  first  half  year^  at  leasts  as  a  rule^  sole 
reliance  is  to  be  placed  upon  the  mother's  milk. 

Where  other  food  has  to  be  used  it  should  be  fresh  cow's  milk 
mixed  with  an  equal  quantity  of  warm  water^  and  some  salt  and  a 
little  sugar  should  be  added.  No  preserved  milk  can  take  the  place  of 
fresh  milk.  The  law  of  natural  desire  for  food  is  the  only  law  as  to 
frequency^  but  unfortunately  even  infants  early  come  to  have  substi- 
tutes for  instinct  and  the  cry  is  not  always  the  criterion.  Hence,  we 
are  to  study  such  indications  as  have  led  good  authorities  to  say  that 
*^  infants  should  be  fed  at  regular  intervals,  and  if  they  vomit  after 
taking  milk  they  should  be  fed  on  smaller  quantities  given  at  shorter 
intervals."  As  a  rule,  for  the  first  month  the  feeding  should  be  every 
two  hours,  gradually  increasing  the  interval  to  three,  and  at  four 
months  to  four  hours.  After  children  begin  to  have  teeth  there  is  an 
indication  for  such  solid  food  as  stale  bread  and  potatoes,  with  a  little 
butter.  Great  evil  is  believed  to  come  to  children  from  the  time  of 
weaning,  or  even  before,  up  to  the  time  of  three  to  six  years  of  age, 
from  the  habit  of  feeding  at  the  family  table,  and  of  supplying  them 
Mrith  all  the  varieties  of  food  furnished.  The  English  custom  is 
wholly  different  from  this,  and  even  if  it  were  not,  the  variety  on  the 
table  is  far  less. 

A  careful  medical  observer,  who  has  studied  the  young  population 
of  tenement-houses,  claims  that  children  suffer  far  more  from  these 
mixed  foods  than  from  poor  milk.  Children  who  drink  much  water 
are  very  apt  to  be  affected  thereby.  Water  that  has  been  boiled  and 
then  cooled  and  poured  from  one  pitcher  to  another,  so  as  to  have 
more  air  through  it,  is  much  better  for  children  than  other  drinks. 
Milk  and  cocoa  are  best  if  the  design  is  to  combine  food  and  drink. 
In  cities  or  other  localities,  where  there  is  any  doubt  as  to  the  purity 
of  water,  children  should  always  have  water  which  has  been  boiled. 

The  effect  of  foul  air  on  children  is  never  to  be  lost  sight  of. 
Their  very  littleness  brings  them  into  the  closest  range  of  atmosphere, 
and  they  are  oft^n  weakly  because  supplied  with  foul  air.  We  are 
convinced  that  those  who  have  the  care  of  children  can  very  much 
diminish  infant  mortality  by  attention  to  the  food  and  the  air-supply 
for  children.  Valuable  articles  in  former  reports  have  given  direc- 
tions as  to  artificial  foods,  as  well  as  shown  how  imperfect  many  of 
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them  are.  If  only  the  well-known  principles  as  to  foods  and 
drinks  and  their  uses  for  children  were  applied,  the  serious  death- 
rate  among  them  could  be  much  diminished. 


SPECIAL   DISEASES. 


The  study  and  comparison  of  the  various  special  diseases  which 
cause  death  are  even  more  important  than  any  itatement  of  aggr^ate 
numbers. 

In  some  cases  where  the  disease  is  local  and  belongs  to  that  division' 
which  has  been  characteristically  termed  **  Filth  Diseases/'  we  are 
pointed  directly  to  local  causes  of  disease  and  death.  Even  where 
the  individual  has  good  surroundings,  we  also  often  trace  out  the  foul 
locality,  or  the  special  contamination  or  exposure  by  which  the  earlier 
cases  were  caused  and  from  which  they  received  their  epidemic 
momentum  and  activity. 

In  other  cases,  such  as  that  of  measles  and  some  other  of  the  erup- 
tive diseases,  we  are  able  to  account  for  the  fatality  by  the  extreme 
dampness  of  the  season,  or  of  the  locjiHty,  or  at  least  to  study  the 
effects  of  climato logical  conditions. 

The  year  has  been  a  remarkable  one  in  the  prevalence  of  several  of 
the  more  communicable  diseases.  As  to  measles,  we  doubt  whether^ 
in  any  one  year,  there  has  ever  before  b^n  such  a  wide-spread  seizure. 
It  was  epidemic  in  every  county  of  the  State,  except  Salem  county, 
and  in  almost  every  portion  of  every  county.  Some  of  the  dtieB 
showed  a  large  mortality  therefrom.  Scarlet  fever  and  diphtheria 
have  largely  prevailed.  In  fact,  although  the  deaths  from  communi- 
cable diseases  have  been  numerous,  we  are  led  to  believe  that  the 
number  of  seizures  has  l>een  in  still  larger  proportions  than  hereto- 
fore to  the  number  of  deaths.  The  cases  have  illustrated,  as  never 
before,  the  value  of  Boards  of  Health  and  of  sanitary  insjiectors, 
who  at  once  put  in  oi>eration  methods  of  strict  isolation  as  well  as 
give  attention  to  sanitary  conditions  and  surroundings.  AVe  could 
mention  localities  in  which  this  prompt  method  of  procedure  ha^^ 
caused  a  very  limited  epidemic,  while  in  other  places  the  neglect  haa 
added  scores  to  the  number  of  cases  and  to  the  number  of  deaths. 
There  was  a  time  when  an  outbreak  even  of  the  eruptive  diseases  was 
often,  by  the  little  natural  communication  had  with  other  places,  con- 
fined  to  narrow  limits.    But  now,  in  New  Jersey,  at  least,  the  railroad 
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goes  almost  everywhere.  The  people  are  constantly  passing  from 
place  to  place.  Reliance  upon  the  old  methods  will  not  avail.  We 
are  sure  to  have  epidemics^  from  time  to  time^  far  more  destructive 
than  formerly^  unless  we  anticipate  these  conditions  and  provide  to 
prevent  such  universal  spread. 

We  have  been  fortunate  that^  although  cholera  appeared  at  the 
New  York  quarantine  under  threatening  circumstances^  it  did  not  get 
foothold  in  the  country.  Some  revelations,  however,  made  as  to  our 
dependence  as  a  State  upon  the  methods  in  use  at  that  quarantine, 
emphasize  the  importance  of  some  more  exact  local  care  in  our  own 
behalf.  It  would  be  well  if  each  ship  arriving  at  the  various  docks 
in  Hudson  county,  were  critically  examined  on  arrival,  and  if  all  the 
points  at  which  customs  are  collected  were  more  rigidly  guarded. 

BEMTFTENT  FEVER. 

The  total  of  deaths  from  this  cause  for  the  official  year  is  217,. 
instead  of  243  for  the  year  ending  June  30th,  1886,  and  209  for  the 
year  ending  June  30th,  1886.  The  chief  excess  is  in  Hudson  county, 
which  has  63  deaths  from  this  cause.  Cape  May  county  is  the  only 
one  not  recording  a  single  death.  There  is  considerable  variation  in 
the  counties  when  studied  over  a  series  of  years.  This  mortality, 
with  all  the  varied  forms  of  malaria,  chills  and  fever  and  intermittent 
neuralgias  which  occur  at  the  same  time,  continues  to  point  to  local 
causes  of  the  disease.  While  discussions  will  continue  as  to  what  may 
be  the  specific  cause  of  this  class  of  diseases,  the  places  in  which  its 
activity  is  manifested  are  those  where  heat  and  moisture  and  the 
exposure  of  great  quantities  of  v^etable  organic  matter  to  forced^ 
excessive  or  unnatural  decomposition  cause  deterioration  or  pollution 
of  the  air.  Thorough  drainage,  the  unobstructed  flow  of  water- 
courses, where  there  cannot  be  dams  without  overflow  or  damage, 
and  such  culture  as  will  utilize  the  products  of  decay,  are  still  our 
most  available  preventives.  It  is  now  well  recognized  that  in  many 
cases  it  is  not  so  easy  as  formerly  to  draw  the  line  between  fevers 
dependent  on  marsh  miasm  or  vegetable  decompMition  and  such  as- 
are  modified  by  the  accumulation  of  population. 

Hence,  we  have  the  term  Typho-Malarial,  as  also  the  admission 
that  other  fevers  are  modified  in  their  type  by  heaps  of  filth,  by  cess- 
pools or  by  other  surroundings. 
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Our  lawB  are  now  very  favorable  to  the  carrjiDg  out  of  local  fl 
general  drainage  plans.     There  are  portioDB  of  the  State  greatly  io 
need  of  a  liberal  policy  in  this  behalf.     Physicians  can  aid  much  in 
popular  seutimeut  as  to  thes€  matters  and  in  thus  securing  greater 
health  for  the  people,  fl 

TYPHOID    FEVER.  ^| 

The  aggregate  deaths  from  this  cause  for  the  year  number  522,  as 
against  545  for  the  previous  year,  and  642  for  the  year  ending  June 
30th,  1885,  It  is  onnsiderably  below  the  general  average  for  the  past 
nine  years.  The  causes  of  the  disease  are  better  understood,  and 
where  sanitary  administration  is  good  there  is  diminution  of  its  fre- 
quency. ^M 

The  epidemics  at  Mount  Holly  and  at  Toms  River  were  qnnP 
extensive. 

There  is  no  disease  that  is  more  fully  recognized  as  preventable. 
Yet  it  is  a  form  of  fever  that  is  sure  to  occur  wherever  there  are  doee 
populations,  unless  there  is  a  correct  and  efficient  system  of  sanitaij 
administration.  Our  experience  during  the  past  year  showa  how 
frequent  is  its  occurrence  and  how  thoroughly  the  attention  of  all 
Local  Boards  needs  to  be  directed  to  its  prevention.  While  it  is  chieflj 
through  the  medium  of  water-supply  and  by  contamination  thereof 
by  the  excreta  that  the  disease  is  propagated,  it  is  not  tenable  thil 
this  is  the  only  possible  mode  of  conveyance.  Prof.  Brouardel,  of 
Paris,  in  his  recent  able  paper  before  the  Sixth  International  Congren 
of  Hygiene,  at  Vienna,  says :  "  I  am  not  prepared  to  say  that  typhoid 
can  never  arise  merely  from  foul  air.  In  a  family  of  nine  living  OD 
identically  the  same  food  a  son  alone  contracted  typheid  fever.  It 
was  found  that  under  his  room  window  there  was  an  open  8oil-pip€, 
In  another  family  precisely  the  same  incident  occurred,  and  this 
among  my  own  patients  and  quite  recently.  Nevertheless,  water  is  the 
more  general  cause  of  the  disease." 

It  is  also  true  that  there  is  some  confusioo  as  to  the  character  of 
some  fevers  that  have  distinctly  typhoid  symptoms.  So,  some  are 
dispai^ed  to  entertain  views  as  to  moi^lifications  of  type  and  even  of 
lesions,  and  speak  of  adynamic,  cesspool  and  mongrel  fevers.  But  the 
imperative  lesson  is  to  run  no  risk  with  water-supplies,  to  take  the 
most  exact  and  prompt  care  of  all  excreta  and  to  secure  the  most 
perfect  unitary  canditions  possible. 
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SMALL-POX. 


Five  deaths  are  reported  for  the  past  year  as  against  four  of  the 
previous  year.  There  have  been  many  more  cases  in  the  State^  but 
fewer  were  fatal  and  the  disease  was  not  permitted  to  extend.  We 
have  had  no  large  mortality  since  1881-2^  when  367  deaths  occurred 
from  this  cause.    Prompt  vaccination  has  prevented  epidemic  extension. 

We  have  in  another  connection  noted  some  lessons  we  are  being 
taught  as  to  the  details  of  vaccination  and  the  need  of  re- vaccination. 
But  fevery  new  investigation  confirms  the  sovereign  value  of  this 
preventive  when  used  with  skill  and  when  repeated  according  to 
indications. 

SCARLET   FEVEB. 

The  deaths  from  scarlet  fever  for  the  past  official  year,  were  255, 
which,  although  33  more  than  the  former  year,  was  not  over  one-half 
the  average  for  the  last  eight  years.  We  believe  more  careful  isolation 
and  details  of  cleanliness  have  much  to  do  with  this  diminution.  At 
our  last  writing  some  light  was  apparently  being  thrown  upon  the 
origin  of  this  disease.  Power  and  Klein,  two  observers  for  the  Local 
Government  Board  of  Great  Britain,  seemed  to  have  shown  that  it 
was  a  disease  that  sometimes  occurred  in  the  bovine  species,  and  was 
transmitted  from  this  source.  Professors  Brown  and  Crookshanks 
have  since  conducted  similar  examinations,  and  contend  that  the 
disease  is  cow-pox  and  not  scarlatina.  It  is  probable  that  further 
examinations  will  settle  the  vexed  question.  Dr.  McYail,  of  Eng- 
land, and  some  others,  have  claimed  that  the  excretions  of  scarlet 
fever  patients  are  to  be  dealt  with  like  those  from  typhoid  fever,  as 
they  seem  in  some  instances  to  have  been  the  conveyancers  of  the 
disease.  So  serious  and  extensive  are  the  ravages  of  this  disease,  that 
every  effort  for  isolation  should  be  used,  and  malignancy  prevented  or 
counteracted  by  all  the  details  of  enforced  cleanliness.  Parents  shoul4 
be  cautioned  not  to  send  their  children  to  school  when  having  any 
form  of  sore  throat,  or  any  sudden  eruption,  unless  some  physician 
asserts  the  non-specific  character.  There  should  always  be  an  under- 
standing between  Local  Boards  and  School  Trustees,  so  that  children 
from  families  or  houses  in  which  there  is  contagious  disease  should 
not  be  allowed  to  attend,  unless  duly  authorized. 
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MEASLSS. 


We  have  already  alluded  to  the  prevalence  of  this  diaease  in  the 
State  for  the  past  year.  The  great  increase  of  death-rate  recxirds  the 
result.  The  deaths  were  296,  against  a  record  of  88  deaths  in 
1885-6;  135  for  1884-6;  187  for  1883-4,  and  an  average  of  115 
for  the  five  years  previous  thereto. 

It  was  frequently  noted  that  the  type  qf  the  affection  was  unusuaUy 
severe.  Not  a  few  deaths  occurred  from  bronchial  and  pneumonic 
complications  after  the  danger  seemed  past. 

The  contagion  was  in  some  cases  so  active  that  good  observers  claim 
that  in  one  case  a  second  attack  occurred  within  a  mouth,  and  that  in 
another  case  it  was  coincident  with  varicella,  A  few  cases  of 
recurrence  after  long  iotervala  are  also  noticed.  It  is,  however,  veiy 
rare  that  any  of  the  eruptive  diseases  occur  a  second  time.  While 
tJie  fatality  from  measles  in  proportion  to  the  number  attacked^  sel- 
dom or  never  reaches  in  this  country  the  degree  reached  in  Great 
Britain^  it  is  nevertheless  an  affection  which  t(X)  often  leaves  the  pul- 
monary tissue  susceptible  to  the  inroads  of  consumption  or  bronchitis. 


WHOOPING-COTTGH. 


I 


Whooping-cough  records  181  deaths.  This  is  below  the  number 
in  1885-6  (274),  and  just  the  same  as  that  for  1884-5.  It  was  mn- 
siderably  alwvc  the  general  average,  and  shows  relation  to  weather, 
localities  and  exposure.  While  not  a  deadly  disease,  its  protracted 
nature  and  the  violence  of  the  attack  often  result  in  brain  or  pul- 
monary diseases.  As  a  result  not  a  few  die  from  convulsions,  or 
<»pillary  bronchitis.  The  view  is  confirmed  that  the  dried  sputa 
from  this  disease  may  be  the  medium  of  contagion.  It  is  a  disease 
the  severity  of  which  is  much  modified  by  the  avoidance  of  undue 
exposure,  and  by  the  use  of  medicines  which  control  nervous  system! 
and  mitigate  the  severity  of  the  cough. 


DIPHTHERIA    AND    CROUP. 


This  continues  to  be  the  most  devastating  enemy  to  child-life.  The 
fact  that  one  attack  does  not  protect  from  another,  and  that  not  infre- 
quently adults  are  attacked,  makes  it  all  the  more  formidable.     Both 
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•cliDicians  and  pathologists  are  giving  to  its  stady  the  most  careful 
attention. 

One  thousand  five  hundred  and  twenty-seven  deaths  are  reported 
from  this  cause.  The  record  of  1885-6  was  1,303;  for  1884-5, 
1,496 ;  for  1883-4,  1,027,  or  for  the  five  years  ending  June  30th, 
1883,  1,144.  The  fatality  is  beyond  that  of  any  one  year,  the  nearest 
approach  thereto  being  in  1881-2,  with  its  record  of  1,472  deaths. 

It  has  long  been  a  question  what  are  the  precise  relations  of  mem- 
braneous croup  to  that  form  of  diphtheria  which  now  occurs  as 
apparently  a  specific  disease.  Very  many  good  authorities  regard 
them  as  manifestations  of  one  and  the  same  disease.  In  many  cases 
the  symptoms  are  so  identical  that  distinction  cannot  be  made  even  in 
a  secondary  way.  Prof.  Virchow  has  endeavored  to  outline  the 
•difference  between  the  tracheal  membrane  of  croup  and  the  membrane 
of  diphtheria.  He  calls  the  former  a  fibrinous  membrane  on  the  sur- 
face of  the  trachea,  and  the  latter  a  necrotic  surface,  which,  when 
separating,  does  so,  not  by  a  process  of  exfoliation  but  by  ulceration. 
He  claims  that  the  false  membrane  of  croup  can  be  separated  like  a 
•cast,  without  leaving  a  raw  surface.  Where  the  membrane  of  croup 
penetrates  the  lung  it  is  a  croupous  process,  while  that  of  diphtheria 
is  a  necrotic  layer  penetrating  the  tissues.  Yet  he  admits  that  where 
the  diphtheritic  process  is  superficial  it  is  attended  with  fibrinous 
•exudation,  so  that  where  it  is  thus  superficial  the  two  processes  are 
identical.  This  necrotic  tendency  he  attributes  to  the  presence  of 
small  granules,  which  he  regards  as  parasitic  organisms,  although  he 
formerly  regarded  them  as  exudation  granules.  It  is  in  these  that 
the  infection  resides  and  from  these  it  acquires  its  specific  character. 
These  distinctions  are  dot  as  yet  authenticated,  but  if  real  there  is  no 
difference  in  the  initial  exudation.  The  important  question  is  under 
what  circumstances  the  process  becomes  necrotic.  If  parasitic,  it  is 
ail  the  more  evident  that  treatment  should  very  early  be  directed  to 
local  as  well  as  to  constitutional  conditions.  It  can  confidently  be 
said  that  the  great  danger  from  diphtheria  is  from  the  insidious  nature 
of  the  attack — the  concentration  of  the  poison.  All  experienced 
physicians  now  know  that  if  they  can  grapple  with  a  case  at  the  very 
first  manifestation  of  the  disease  they  are  likely  to  be  successful.  Too 
often,  there  is  a  large  patch  in  the  throat  and  the  constitution  has 
become  involved  from  the  local  effect  before  there  is  treatment.  It  is 
possible  both  to  put  on  the  throat  and  into  the  blood  medicines  which 
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interfere  with  the  infective  and  destructive  prooesees.  Every  physi- 
cian 18  aware  of  instanoeg  where  failure  to  isolate  and  coDcentration  of 
the  poison  have  mused  direful  results.  A  case  occurred  to  us  thus: 
a  servant  fourteen  years  of  age,  employed  in  a  family  where  a  fatal 
case  of  diphtheria  had  ocx*urre<3,  had  a  small  deposit  on  the  tonsil. 
She  insiistetl  on  going  to  her  home,  some  two  or  three  miles  distant. 
There  had  been  no  diphtheria  in  that  neighborhood.  It  was  very 
cold  weather,  and  the  father,  mother  and  four  other  children  all  occu- 
pied, by  day  and  night,  one  close  room.  Within  seven  days  all  but 
the  father  and  the  mother  were  dead  of  the  disease.  No  other  case 
occurred  in  that  section*  Our  great  power  over  the  disease  is  ib  the 
use  of  diainfectantB  and  in  early  preventive  and  isolating  methods. 
With  these  thoroughly  followed  out,  the  number  of  cases  of  death 
therefrom  in  the  State  could  be  reduced  to  a  very  small  proportion  of 
the  present  loss.  Where  an  outbre^ak  occurs  in  a  family  before  isola* 
tion  could  be  secured,  so  long  ago  as  1877,  the  Secretary  of  this  Board 
advocated  the  prophylactic  use  of  potassium  chloride  and  iron  and 
quinine,  as  also  a  daily  examination  of  the  throats  of  the  other 
children  before  seeing  the  sick  one.  While  these  views,  often  ainoe 
presented,  have  led  to  some  valuable  results,  they  have  not  met  with 
general  adoption,  A  recent  debate  before  the  New  York  Academy 
of  Medicine  has  helped  to  show  that  in  this  aud  some  other  diseases 
individual  prophylaxis  will  yet  come  to  be  regarded  as  one  of  the 
most  efficient  methods  of  preventing  the  spread  and  fatality  of  the 
disease. 


EBY8IPELA8, 


Erysipelas  is  charged  with  96  deaths,  which  is  below  the  record  of 
last  year  (111 ),  but  not  below  the  general  average.  While  many  fonn$ 
of  er)'thema  or  other  eruptions  or  surface  congestions  are  sometimes 
spoken  of  as  erysipelatous,  there  is  no  doubt  that  true  erysipelas  is  a 
specific  and  comraunicable  disease.  It  is  at  once  to  be  met  as  such. 
All  the  more  caution  is  needed  because  of  its  strange  tendency  to  sei«e 
upon  parturient  women  and  to  show  itself  in  the  form  of  poerpenl 
fever.  Physicians  attending  cases  of  erysipelas  have  come  to  recog- 
nize this  risk.  A  recent  case  in  Vienna  illustrated  the  opposite  in- 
fection. 

Dr.  Pritzil,the  chief  assistant  of  Prof,  Braun's  Clinic,  acquired  in- 
fection from  a  patient  with  puerperal  fever,  and  erysipelas  of  the  face 


SPECIAL  J)I8EASES.  426 

ensaedy  which  proved  fatal.  Besides  the  cases  retarned  as  erysipelas^ 
some  of  the  non-traumatic  deaths  returned  as  from  pysemia  or  septi- 
cemia are  no  doubt  the  results  of  the  same  specific  poison. 


DIABBHCEAIi   DISEASES. 

Two  thousand  six  hundred  and  ninety-four  deaths  is  the  record  of 
tkis  cause  of  mortality  among  the  younger  population.  The  mor- 
tality for  1885-6  is  recorded  as  2,664 ;  the  number  1,938  occurring  in 
citits  shows  how  much  more  operative  are  local  than  constitutional 
causM.  Under  this  head  fall  all  deaths  from  diseases  of  the  digestive 
appaiatus  from  one  month  to  20  years.  Not  a  few  of  those  occurring 
under  one  month  are  returned  as  diarrhoeal,  but  developmental  and 
hereditary  influences  so  largely  predominate  as  to  make  it  proper  not 
to  include  these,  and  so  we  do  not.  Improper  food,  impure  water, 
exposures  to  extreme  heat  and  to  sudden  changes  of  temperature 
and  humidity  are  mostly  the  exciting  causes  of  these  afiections.  The 
use  of  artificial  foods  and  the  tendency  to  rear  children  without  the 
maternal  milk,  add  much  to  the  mortality.  Where  artificial  foods 
are  necessaiy  great  attention  should  be  given  to  their  choice.  While 
the  well-adrertised  claims  of  scores  of  preparations  may  easily  confuse 
some,  chemistry  and  medical  investigation  and  experience  have  quite 
clearly  desigaated  the  choices  to  be  made. 


CONSUMPTION. 

Three  thousand  six  hundred  and  fifty-three  deaths  from  this  cause 
is  the  record  of  the  past  year.  While  we  are  to  remember  the 
iacrease  of  population,  and  especially  in  cities,  there  is  more  than  a 
corresponding  increase  in  this  special  malady.  In  the  last  nine  years, 
28,470  persons  have  died  of  this  one  disease.  The  number  the  pre- 
vious year  was  3,205.  It  is  not  surprising  that  lung  diseases  in  gen- 
eral, and  consumption  in  particular,  make  a  large  record  amid  the  causes 
of  death.  Besides  the  unquestionable  influence  of  heredity,  the  increase 
of  indoor  industries,  many  of  them  providing,  in  addition,  irritating 
dusts,  and  the  crowding  of  our  people  into  cities,  cannot  but  add  to 
this  form  of  disease.  The  knowledge  of  any  family  tendency  or  the 
want  of  vigorous  development,  far  oflener  than  it  does,  should  influ- 
ence or  control  the  decision  as  to  place  of  residence  or  the  vocation  to- 


be  ohosen.  The  possibilities  of  preveottoD  are  far  more  significant 
than  the  records  of  cure.  The  very  fact  that  tubercles  are  most  fre- 
quently  found  io  that  portion  of  the  lungs  the  least  penetrated  by  air, 
and  in  persons  who  show  the  least  of  physical  vigor,  evidently  point 
U8  to  the  need  of  full  respiration  and  increased  muscular  and  general 
bodily  activity. 

It  will  yet  come  to  be  understood  that  no  influx  of  foreign  popula- 
tion can  substitute  the  neeil  for  a  strong,  healthy,  home-reared  raor. 
In  the  absence  of  the  military  methods  so  common  in  the  old  worW, 
we  nee<l,  in  our  systems  of  instruction,  to  give  full  consideration  to 
physical  education.  While  the  industrial  school  can  aid  in  this,  there 
must  also  be  the  recognition  of  physical  training  and  culture  as  an 
ab^lute  necessity  if  we  would  secure  a  vigorous  population.  So 
much  of  the  future  physical  and  productive  life  depends  upon  physi- 
cal habits  and  vigor  acquired  io  the  first  fifteen  years,  that  it  btihooves 
us  especially  to  see  to  it  that  such  lung  power  is  secured  as  will  make 
this  the  means  of  aiding  in  the  upbuilding  of  the  entire  physical 
frame- work.  In  the  former  report  we  illustrated  the  effects  of  one 
industry  on  consumption ,  The  facts  stated  io  the  report  this  year  afi 
to  some  diseases  of  potters,  furnish  another  illustration  ii  the  same 
direction. 

ACUTE  LUKG   DISBASES. 


Pneumonia,  bronchitis  and  other  forms  of  lung  or  pleuritic  af- 
fections destroyed  2,557  lives  the  past  official  year.  The  record  of 
1885^6  was  2,300  and  of  1884-^5,  2,66(>. 

While  cold  is  a  tonic,  in  a  \^ariable  climate  such  as  ours^  and  in  the 
very  diverse  relations  of  locality  to  woods,  to  sea-shore,  to  rivers  and 
lak^  and  to  ^and  plains  and  to  high  altitudes,  much  attention  needs  to 
be  given,  either  to  the  avoidance  of  exposure  to  sudden  changes  or  to 
such  food,  clothing  and  maoagemeot  as  will  adjust  ua  to  chaoging 
couditioos.  It  can  be  said  of  very  many  attacks  of  acute  lung 
disease  that,  had  there  not  been  some  igoorance,  carelessness  or 
imprudence,  the  seizure  might  have  been  avoided  and  the  life  pre- 
served- For  not  only  the  weak  are  thus  attacked,  but  frequently  the 
most  hardy  or  robust,  Thoee  are  especially  liable  who,  having  he- 
come  unconsciously  depressed  by  the  close  air  of  the  factory  or  the 
home,  are  suddenly  exposed  either  to  severe  cold  or  great  humidity. 
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The  power  of  resistance  afforded  by  good  clothmg,  and  still  more  hj 
the  good  natural  heat  which  food  and  exercise  afford,  is  never  to  be 
lost  sight  of. 

BRAIN  AND  KERVOUS  DISEASES  OF  CHILDREN. 

The  record  of  1,886  deaths  from  this  cause  as  against  1,774  and 
1,791  in  the  two  previous  years  is  not  an  increase  more  than  in  pro- 
portion to  the  increase  of  population,  yet  it  is  a  large  destruction  of 
child-life. 

The  greater  number  of  these  occurring  in  the  cities  than  in  the 
country  is  especially  noticeable.  There  is  nothing  more  appalling  in 
our  modem  civilization  than  the  fearful  increase  in  disturbances  of 
the  brain  and  of  the  nervous  system.  Whether  exhibited  by  direct 
derangement  or  imperfect  mental  vigor  or  in  all  the  protean  forms  of 
nervous  invalidity,  it  betokens  radical  disturbance  of  vital  parts, 
such  as  unfits  for  the  stern  struggle .  in  life  or  entails  imperfect  vigor 
of  will  and  self-control  upon  offspring. 

There  is  no  class  of  diseases  that  more  needs  to  be  studied  with  a 
view  to  their  prevention,  since  they  are  so  often  the  result  of  errors  in 
food  and  sleep  and  regulated  activity  in  which  the  home  and  the 
school-room  are  large  factors. 

DISEASES  OF  THE   HEART  AND    CIRCULATION. 

The  record  of  1,530  is  quite  uniform  with  that  of  the  three  previous 
years,  but  an  increase  over  the  average  of  our  first  quinquennial 
period. 

It  is  much  more  difficult  than  formerly  to  lead  a  quiet  and  peace- 
able life.  While  diseases  of  the  heart  and  circulation  are  not  so  com- 
mon from  acute  diseases  as  formerly,  cases  from  overstrain,  fatigue, 
nervous  excitement  and  unrest  are  more  frequent.  While  the  medical 
art  succeeds  often  in  prolonging  the  lives  of  those  who  have  some 
serious  impairment  of  the  organs  of  circulation,  it  is  seldom  that  full 
compensation  for  an  organic  lesion  is  secured.  Even  some  of  the 
modern  gymnastics  and  the  violent  open-air  games  have  been  in- 
jurious in  their  effects  on  the  heart  and  its  connecting  vessels. 
Tobacco  undoubtedly  disturbs  heart  action  to  a  hazardous  degree 
in  many  habitual  smokers.  Any  impairment  of  a  vital  organ  is  so 
much  a  limitation  upon  the  activities  of  life,  that  all  the  causes  lead- 
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ing  to  profound  disturbance  of  circulation  need  to  be  avoided.  The 
use  of  alcoholic  drinka  has  record  here  as  well  as  in  diseases  of  the 
digestive  organs. 

BBNAL   AND   URINABY   DISEASES. 

Eight  hundred  and  seventy-three  deaths  are  recorded  from  the 
causes.     This  is  a  little  below  the  average  for  the  last  three  years,  but' 
higher  than  the  general  average.     It  is  a  class  of  diseases  not  heredi- 
tary and  nearly  all  artificial.     An  examination  of  ages  will  show  that 
they  occur  in  the  active  period  of  life  and  shorten  many  a  valuable 
life. 

The  minute  capillary  circulation  of  the  kidneys  and  the  important 
functions  they  perform  in  separating  efiete  materials  from  the  blood, 
make  the  preservation  of  their  entire  capacity  of  the  utmost  importance. 
The  amount  of  solids  eliminated  with  the  urine  is  equal  to  the  sep- 
arated material  voided  by  the  alimentary  canal  Alcohol  and  various 
other  irritating  substances  aid  in  producing  these  congestions,  which^ 
too  often,  give  rise  to  local  inflammations,  suspending  important  func- 
tions. There  are  no  blood  purifiers  to  compare  with  the  liver  and 
the  kidneys,  and  if  allowed  to  do  their  natural  work  they  are  equal  to 
the  cleansing.  It  is  chiefly  l>ec"ause  of  abuses  beginning  in  our 
improper  use  of  drinks  and  of  foods  that  they  so  often  fail. 

ADULT  BBAIN  AND  SPINAL   DISEASES. 

The  returns  for  this  year  show  1,966,  the  record  for  the  former  ye 
being  1,932,     The  constant  and  almost  uniform  increase  in  this  claa&^ 
of  diseases  points  to  some  broadly-operating  cause. 

While  so  many  perish  in  early  life  from  some  form  of  affection 
the  nervous  system,  about  an  ecjual  number  die  after  twenty  years  of 
age  of  the  various  affections  classed  under  this  head*  They  are  often 
the  indejc  of  the  accumulate<l  results  arising  from  overstrain  or  from 
a  neglect  of  the  natural  laws  of  health. 

The  severest  forms  are  represented  in  the  records  of  asylums  and 
in  the  increasing  number  of  their  inmates,  but  these  make  only  a  smalt 
proportion  of  those  who,  by  some  form  of  paralysis,  or  by  headaches^ 
nervous  prostration  and  general  nervous  incapacity,  are  restricted  in 
the  full  and  eitective  use  of  labor  and  of  life. 
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ADULT  DIGESTIVE  AND   INTESTINAL  DISEASES. 

The  returns  for  the  year  record  1,242  deaths  from  these  diseases. 
The  previous  year  gave  us  a  return  of  1,213,  which  was  a  decided 
increase  on  former  years.  A  large  number  of  these  deaths^  as  the 
result  of  errors  in  food  and  life,  might  be  classed  as  preventable. 

If  only  the  people  would  avail  themselves  of  the  great  increase  of 
knowledge  as  to  foods  and  the  laws  of  their  digestion,  there  ought  to 
be  a  large  diminution  of  this  class  of  diseases.  In  no  department  of 
medical  study  has  there  been  more  advance  than  in  Dietetics,  and 
what  may  be  called  the  Therapeutic  uses  of  food.  Nourishment  can 
be  secured,  and  yet  one  part  of  the  digestive  apparatus  rested  while 
the  other  is  employed.  Debilitated  organs  have  thus  the  opportunity 
for  recuperation.  Even  foods  and  liquids  can  be  chosen  that  are  so 
nearly  digested  as  to  be  quite  ready  for  absorption.  While  the  range 
of  natural  foods  is  large,  it  is  often  of  importance  to  be  able  to  vary 
supply  according  to  the  ability  of  the  various  organs  occupied  in  the 
digestive  process. 

OANCEB. 

Five  hundred  and  seventy-four  deaths  are  returned  from  this  cause, 
as  against  a  record  of  546  for  the  former  year. 

The  various  forms  which  cancer  assumes,  and  in  some  cases  the 
difficulty  of  diagnosis,  cause  some  variation  in  the  record  of  this  dis- 
ease. Yet,  a  comparison  of  statistics,  both  here  and  abroad,  seems  to 
indicate  an  increase  of  this  malignant  ailment.  It  seems  quite 
probable  that  abnormal  growths,  at  first  benign  in  their  character, 
may,  by  peculiar  failures  of  the  system,  or  by  local  irritations,  take  on 
a  malignant  type.  Whenever  any  skin-irritation  or  any  form  of 
abnormal  growth  occurs,  there  is  a  natural  tendency  to  deal  with  it. 
The  first  attention  is  very  often  unskillful.  It  is  always  well  to 
remember  that  wrong  treatment  is  worse  than  no  treatment  at  all, 
and  to  seek,  if  need  be,  only  skilled  advice.  Many  good  authorities 
regard  it  as  at  first  of  local  origin.  The  Lancet  thus  comments  on  a 
recent  lecture  by  Virchow : 

''Virchow  evidently  attaches  no  importance  to  the  reported  discovery 
of  a  cancer  bacillus,  nor  does  he  think  that  the  discovery  of  a  cancer 
micro-organism  is  necessary  to  explain  the  known  facts  of  the  disease. 


h 


REPORT  ON  VITAL  STATISTICS. 


He  is  strongly  in  favor  of  its  IcKial  origin,  and,  firm  in  this  belief,  he 
entertains  the  hope  that  some  means  will  yet  be  found  of  eradicating 
the  disease  in  its  early  stage,  when  it  is  purely  local.  Whether  this 
is  to  be  by  surgical  interference  or  by  the  action  of  some  drtiff  he  ib 
not  prepared  to  say ;  but  he  sees  nothing  in  the  nature  of  malignant 
tumors  in  their  early  stage  to  render  thera  impossible  of  cure  by  the 
art  of  the  physician,  and  he  urges  surgeons  not  to  be  too  sceptical  of 
the  possibility  of  curing  cancer  by  drugs." 


ACUTE    RHEUMATISM. 


I 


The  record  of  132  deaths  from  this  cau^  is  a  somewhat  surprising 
number,  since  the  previous  average  has  been  but  about  sixty.  Our 
record  as  to  it  is  somewhat  embarrassed  by  the  fact  that  certificates  do 
not  always  record  the  relations  between  it  and  acute  pericarditis.  As 
it  tends  to  attack  all  fibrous  and  ligamentous  tissue,  as  well  as  to 
invade  jointa  and  heart  structure,  it  always,  in  its  acute  forms,  needs 
prompt  treatment  The  forms  of  ache,  myalgia,  neuralgia  and  stiff- 
ness of  muscles,  usually  massed  under  the  name  of  chronic  rheumatism, 
need  more  attention.  They  betoken  some  form  of  malnutrition  or 
degeneration  of  tissue,  and,  besides  the  discomfort,  r^ult  in  much  cur- 
tailment of  working  power*  Generally  they  call  for  active  treatment, 
as  well  as  for  such  habits  of  rest,  exercise  and  clothing  as  will  aid  m 
heat  and  force-production. 

PUERPEHAL   DISEASES. 

Two  hundred  and  sixty-three  deaths  occurred  from  these,  while  the^ 
record  for  the  previous  year  was  257,  both  of  which  ai'e  a  little  above 
our  general  average.  We  include  under  this  head  all  deaths  of  women- 
in  child-bed  or  from  non-malignant  diseases  directly  connected  with 
the  reproductive  system.  Of  these  the  movst  serious  and  fatal  is  puer- 
peral fever*  There  is  no  such  disease  as  autogenetic  puerperal  fever. 
The  infection  is  from  without,  It  has  strange  relations  to  scarlet 
fever,  erysipelas,  Ac,  besides  its  probable  occurrence  as  a  result  of  sur- 
rounding conditions.  It  is  no  longer  doubted  that  it  is  conveyed  by 
nurses  or  by  careless  physicians,  (See  article  on  *' Antiseptic  Ob- 
stetrics," Phiiadeiphia  Medioal  Netos^  March  6th,  1887.)  Let  us,, 
then,  look  upon  puerperal  fever  as  one  of  the  preventable  diseases,  and 
see  to  it  that  the  precious  lives  of  mothers  are  not  sacrificed  by  careless 
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and  insanitary  management.  No  causes  of  death  are  sadder,  sinoe 
often  these  losses  mean  the  orphanage  of  children  and  the  cutting  off 
of  useful  lives  in  early  or  middle  life.  Antiseptics  are  more  freely 
used  in  order  to  guard  against  the  introduction  of  the  disease  from 
without.  But  to  these  must  be  added  all  the  most  scrupulous  details 
of  excellent  sanitary  management. 

ACCIDENTB. 

The  returns  of  deaths  by  accident  are  1,051.  There  is  a  steady 
increase  of  these.  The  various  forms  of  accident  deserve  the  careful 
attention  of  all  who  seek  to  guard  human  life  from  unnecessary  risks. 
Most  accidents  are  the  results  of  ignorance,  unskillfulness  or  careless- 
ness. The  coroner's  jury  wisely  inquires  into  details,  but  does  not 
frequently  enough  trace  out  all  the  facts.  These  deaths  are  generally 
of  those  who  give  promise  of  long  life,  and  not  unfrequently  of  those 
whose  exposures  are  due  to  special  physical  vigor,  activity  or  courage. 

We  draw  the  attention  of  all,  and  especially  of  physicians,  to  a 
careful  review  of  the  facts  which  our  statistics  reveal,  as  also  to  the 
great  opportunities  now  afforded  for  the  study  of  methods  of  prevent- 
ing disease  as  well  as  of  treating  it.  Each  year  more  and  more  fur- 
nishes the  evidence  that  the  true  physician  is  diligent  not  only  in 
alleviating  human  disease  and  suffering  but  in  seeking  to  prevent  it. 
Thus  he  adds  to  a  high  vocation  the  highest  privilege  of  the  citizen 
and  of  the  philanthropist  and  does  what  he  can  to  benefit  his  fellow- 
man. 
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